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FUNDING DEPARTMENT OF ENERGY RE- 
SEARCH AND DEVELOPMENT IN A CON- 
STRAINED BUDGET ENVIRONMENT 


THURSDAY, AUGUST 1, 1996 

U.S. House of Representatives, 

Committee on Science, 
Subcommittee on Energy and Environment, 

Washington, DC. 

The Subcommittee met at 10:07 a.m. in room 2318 of the Ray- 
burn House Office Building, the Honorable Dana Rohrabacher, 
Chairman of the Subcommittee, presiding. 

Mr. Rohrabacher. This hearing of the Energy and Environment 
Subcommittee will come to order. 

Today we will look at the D^artment of Energy's efforts to ob- 
tain repayment for government-industry partnerships that result in 
commercialization of technology. 

We are faced with two undeniable realities: 

One is a shrinking Federal budget; 

And the other is a desire by many Members of Congress and the 
National Laboratories to continue these partnership programs. 

The combined funding for technology transfer in the Department 
of Energy budget for both civilian and defense programs has 
dropped from $264 million two years ago to $115 million today. 

The question is: are there innovative financing solutions that 
would benefit both the taxpayer-investor and the government-in- 
dustry partnerships? 

The question we must ask ourselves— shouldn't the taxpayers get 
their money back from a successful profit-making venture? 

As we will hear today, the DOE already has entered into numer- 
ous financing arrangements for technology partnerships. They in- 
clude cost-sharing repayment, royalty and licensing agreements. 
However, the agreements seem to vary widely from program to pro- 
gram and from lab to lab. 

Is it now time to ensure— and I would imagine it is— that the 
taxpayer have some payback that the average investor of the Unit- 
ed States is entitled to? 

This is not a new concept. 

We will hear today from former Deputy Secretary of Energy, 
Henson Moore, about his efforts to initiate an investor offset agree- 
ment designed, at a minimum, to recover the direct investment of 
funds by the Department of Energy. Unfortunately, Mr. Moore left 
the Department before his plan went into effect and the program 
died. 
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The General Accounting Office will present its report on current 
DOE cost-sharing and reimbursement programs, and the DOE In- 
spector General will present its audit of perhaps the granddaddy 
of all cost-sharing efforts, the Clean Coal Program. And let me say, 

I especially appreciate the General Accounting Office who have 
done a terrific job for us in a number of areas, and am looking for- 
ward to their testimony as well. 

This program has had some strong payback provisions which got 
mysteriously watered-down along the way— and I am still talking 
about the Clean Coal Program. 

We will also get to the DOE's response to these reports. 

Later we will get the views of three National Laboratories who 
are actively pursuing government-industry partnerships. 

This is a fact-finding hearing. I will have to say that I am inter- 
ested in this, but I really do not have a lot of preconceived ideas 
or commitments as to what direction to go, but we know the goal 
we are looking at, and I think we can all work together and learn 
in this hearing to find out how to get to that goal. 

Of course, my goal is to use the information from today's hearing 
to develop a bipartisan proposal that would have a positive effect 
on technology advancement as well as a positive impact on the tax- 
payer's wallet. 

I believe there is support for this idea on both sides of the aisle, 
and I hope we can gain agency support, as well. 

You know, a lot of us believe that the private sector inherently 
is seeking to make a profit and do things more efficiently than the 
government. When we get the government and the private-sector 
together, it is important for us to try to find ways of making a more 
profitable arrangement between the two. 

I heard a story that I will share with you before turning to Mr. 
Roemer about some fellows in the private sector who thought that 
they were going to combine their efforts in a way that would be 
mutually beneficial. 

One was a taxidermist, and the other was a veterinarian. 

They figured if they got together, they could combine a lot of 
their costs. They could actually have the same building, and the 
same offices, and the same computers and they would basically be 
able to offset some of the costs in that way. 

Well, they did get together and they formed a business partner- 
ship, this taxidermist and the veterinarian. Their motto was put 
over their building door, and it said: 

One way or the other, you're going to get your dog back. 

[Laughter.] 

Mr. Rohrabacher. I thought that was a good one, anyway. 

Mr. Roemer. Do we have to share bipartisan laughter? 

[Laughter.] 

Mr. Rohrabacher. You got a better one than I did. Okay. I now 
turn to our Ranking Member, Mr. Roemer, for any opening re- 
marks that he would like to share with us. 

Mr. Roemer. Thank you, Mr. Chairman. 

While I am not sure I endorse the joke, I certainly endorse the 
concept and look forward to working with you on this idea, which 
I think is a very good one. 
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When the taxpayer invests in an R&D project, I think that the 
taxpayer has every right to recoup some of that initial investment. 

I think that there should be more joint partnerships and there 
should be more innovation between the private sector and the Unit- 
ed States Government. 

I would ask unanimous consent, Mr. Chairman, that my entire 
statement be entered into the record. 

Mr. Rohrabacher. Without objection. 

Mr. Roemer. I would say, as a compliment to your work that 
maybe matches your sense of humor, that you and I work well to- 
gether on this Subcommittee. You and I have worked together on 
a host of different amendments on the Floor, and bills in this Com- 
mittee, and this is yet another area where there is a great deal of 
agreement between your philosophy and my approach to this legis- 
lation. 

I look forward to working with you through the rest of this Con- 
gress and into the next Congress, should our voters send us back 
here, to do these kinds of common-sense legislation. 

With that, again I want to welcome the distinguished panelists 
here. I look forward to hearing many of the people that we have 
had up here before to testify, and to a former colleague, Henson 
Moore, from the State of Louisiana, who has served in Congress 
with my father-in-law, as well, too. It is a pleasure to have you 
here. 

Mr. Rohrabacher. By the way, just a note. 

There was a bill put forward, or I guess it was an amendment, 
that would say that if a pharmaceutical company receives money, 
or receives benefit through government research, whether it is gov- 
ernment research money directly or basically whether it is just the 
benefit of government research, if a pharmaceutical company has 
that as an asset when it is developing a new drug, that the govern- 
ment would be able to put a lid on the price of what they would 
be able to charge for that drug. 

I want to note for Mr. Roemer that I was one of the only four 
Republicans that voted for that particular amendment that Bernie 
Sanders put forward the first time. 

The second time we had 30 Republicans who voted for it. I be- 
lieve that this concept of, if you are going to receive a benefit from 
the taxpayers that you are going to owe something in return to the 
taxpayers. I think this is a principle that eventually, if we really 
look at it honestly and get together, this is something all of us can 
agree on because it is certainly within the philosophy of both of our 
parties to do this. And, it is what is fair to the taxpayers. 

So with that, I would like to start with our first witness, Mr. 
Moore, and then we will go right down the line. I am going to intro- 
duce Mr. Moore, who has already been introduced. 

First of all, we have Henson Moore. He is currently president 
and CEO of American Forest and Paper Association, but from 1989 
to 1992 he served as Deputy Secretary of E nergy and devoted con- 
siderable time to the issue before this hearing, as I stated in my 
opening remarks. 

Before that, of course, Mr. Moore served as a distinguished Mem- 
ber of this House. 
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Allen Li is the Asscxiiate Director for Energy, Resources, and 
Science Issues at the General Accounting Office. We have worked 
with Mr. Li on many occasions, as I said in my opening remarks. 

Mr. Gregory Friedman is Deputy Inspector General for Audits at 
the Department of Energy. 

And Mr. Roger Lewis is currently Senior Advisor in the Office of 
Strategic Computing and Simulation at the Department of Energy. 
He earlier served as Director of the DOE 's Technology Partnerships 
and Economic Competitiveness Office. 

So I want to welcome all of those witnesses, and, Mr. Moore, 
would you I ike to proceed? 

STATEMENT OF HENSON MOORE, FORMER DEPUTY SEC- 
RETARY OF ENERGY, PRESIDENT AND CEO, AMERICAN FOR- 
EST AND PAPER ASSOCIATION 

Mr. Moore. Thank you, Mr. Chairman. 

I would like to submit the written testimony for the record and 
do something that used to cause great tremors in my friends from 
the Department of Energy by departing from prepared text and 
just sort of winging it. 

So I would like to do that at this point and give you just some 
thoughts and memories I have of having worked this issue, under- 
standing, I think, where you are coming from, from a policy point 
of view. 

Let me also say, I am not saying anything in criticism of this 
present Department of Energy or the past one. I happen to have 
great respect for that Department and the people that work there, 
and the mission they undertake. 

I consider the friendships I made there existing to this day. 

But let me tell you a little bit about this story: 

When you embark on the idea of cost-sharing it has been around 
for a while, but I think largely lip service was paid to it in terms 
of, are you really serious about getting the taxpayers' money back. 

When you go a step further, as I did, in terms certainly of trying 
to put teeth into getting the money back, but when you go a step 
further and decide that you want to get recoupment of the govern- 
ment portion, and maybe even a profit on that, then you have real- 
ly gone out into "Never-Never Land" and you are out there all by 
yourself, and that is where I was for three years in the fact that 
nobody in the Congress understood it 

Mr. Rohrabacher. That was "premature enlightenment." 

[Laughter.] 

Mr. Moore. So I want to let you know what you are getting into. 
You are going to find nobody that supports it. Everybody is going 
to give lip-service support to cost-sharing. 

Nobody is going to support, or very few are going to support 
recoupment. And then recoupment beyond the government's invest- 
ment you will find, if there is anybody who supports you for 
recoupment, that is where the train stops and they will not support 
you at that step. 

I wanted the whole McGillicuddy; to go the whole way. I did not 
believe, and we did not believe, in that Administration at DOE, in 
corporate welfare. 
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How the whole thing came to my attention is, as I indicated in 
the testimony, the daily reporting in the Department included all 
the non-defense functions of the Department. 

That included all the DOE research work. One day I was asked 
to sign off on the sale of a license for a fuel cell to a J apanese com- 
pany. I kind of looked at that, and it was rather routine. The 
amount of the sale was minuscule. The amount of money, it was 
almost nothing; and I found, not to the criticism of this company 
or thej apanese government, but they were the greatest patrons of 
our laboratories. 

American companies seldom set foot in one of our daily labora- 
tories, which I think are some of the finest in the country— the fin- 
est in the world— but theJ apanese were in every laboratory every 
month. 

If you look at the visitors' logs, you will see that. Because they 
appreciated research, knew what was coming down the pike, and 
knew it was free. They knew you could just walk in and ask for 
it, and basically get it. 

So that kind of disturbed me. We went to work on trying to put 
some teeth into it and stop the train in the tracks at that point and 
said, no, we are not going to just give lip service to cost 
recoupment. 

If they want to buy this technology, they are going to pay for it. 
We also ultimately convinced them to build, I believe, a factory in 
California to manufacture the fuel cells, as opposed to taking the 
technology back toj apan. 

All of this was highly irregular. All of this, with not much in the 
way of any regulatory support, or any kind of support in the law 
for doing this other than roughly cost recoupment, or rather cost 
sharing which this was already done, so we were granting a li- 
cense— an exclusive license at that— which the Department of En- 
ergy did from time to time, but the Department of Energy, to its 
defense, is not a business. It does not think like a business. 

It thinks like a public service organization. 

Look what we have done in our laboratories; isn't it great? 

Now how do we get this out to serve mankind? 

That is how they think. They do not think in terms of, "Wait a 
minute. We have put money into this. How do we get money back? 
How do we sell this in a way that creates American jobs?" On down 
the line. That is just not the way people think in the government 
laboratories, at least in the time frame that I worked with them, 
and they basically directly reported to my office. 

So we decided to get tough on the idea of cost-sharing. In the 
rounds of the Clean Coal technology that came out, we put in much 
tougher cost sharing, or getting our costs back, than the law re- 
quired. 

I ran into an immediate buzz saw. 

First there was resistance within the Department of Energy. As 
I said, they are a government entity, not a business. The whole 
idea was— how do we know how to do this? We do not know how 
to do this. We do not have any experience on this. We do not have 
regulations on this. 
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They had all the reasons why it could not be done, and all the 
reasons were true. We were going out into uncharted waters, to a 
great extent. But we pressed forward and pushed ahead. 

Then we ran into resistance, obviously, from the recipients of the 
Clean Coal Technology grants. This money was meant to be basi- 
cally free. What are you doing messing with us and trying to make 
us pay it back? We are not very serious about paying it back. 

And I don't know, the GAO can testify to this, I don't know if 
a dime was ever recovered before we got tough starting in about 
1989 or 1990 in trying to get that money back. 

And then thirdly I ran into a buzz saw from the Congress 

Mr. Rohrabacher. Could you tell us how you wanted to get the 
money back? How did that work? 

Mr. Moore. Basically, back then— and the details get a little 
fuzzy with me, but there are people in the Department who know 
this story, both in the General Counsel's office and in the Office of 
the Clean Coal Technology Program, based on the experience we 
had with the fuel cell, I began to question every single thing that 
came across my desk from the point of view of, "What are we doing 
to try to get the taxpayers' money back?" 

I found that there was just a very loose, soft, program depart- 
mentwide with anything we were doing. Very seldom— about the 
only time you saw anybody talking about cost-sharing was in the 
Clean Coal Technology Pr<^ram which the law said they ought to 
do. And, that every now and then if we were going to grant an ex- 
clusive license on something we had invented and was on the shelf. 

Other than that, you did not hear talk about it. This was pre- 
CRADA days. The CRADAs came right along in the wake of this 
as part of our technology transfer program. 

So when I entered the water, not knowing what the heck I was 
doing, and waded into this, I soon learned that there just really 
wasn't anything really going on in terms of cost-sharing, and noth- 
ing at all going on in terms of cost-recoupment. It just did not exist. 

As I said, it was just the way government operated. Government 
was not thought to be a business. 

The people who wanted the money from the Federal Government 
obviously would prefer not to pay it back. And so they found all 
kinds of reasons not to do it. 

The inertia of the bureaucracy in the Department of Energy 
found all kinds of reasons not to do it because you had to put your 
neck on the line. You had to draw up a contract, or you had to 
write regulations. And for everything we did, we used to get letters 
from the Hill asking us to come down here and explain it. 

So it was a whole lot easier not to do it than to stick your neck 
out and to get off into something that was not very clear and was 
not very established. 

Then we found that Congress objected. I had calls from staff on 
the Appropriations Committee raising holy heck with me over the 
very idea of tightening up the idea of cost-sharing on the Clean 
Coal Technology Program. 

I was slowing the program down. I was going to keep people from 
getting involved in the program. I was in fact messing up the whole 
purpose of the program. 
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We stcxxJ our ground and said, no, if this stuff is really good, peo- 
ple will pay their share and will get involved in this. 

Then we began to try to put into it cost recoupment— go one step 
further and say, okay, you are going to share in the cost of this, 
but the taxpayer, if this is a successful technology, and if it is ap- 
plied commercially, and if you have the rights exclusively to use it, 
and after you have gotten all your money back, we want ours back. 

That was a novel thought. That was a thought, again, that upset 
the apple cart within the Agency, within the Congress, and within 
the community that worked with us on these projects. 

I got more and more— it was like a tar baby. Once you grab hold 
of this thing, you could not get loose of it. You know, you had to 
stick with it. 

So we convened a meeting of business people, and we began the 
CRADA program in technology transfer and found out that the 
business people really were suspicious of the government, really 
did not want to do business with the government on tech transfer, 
and really thought the government was just highly bureaucratized 
and it was too complicated and they did not want to fool with it. 

We learned that if you were ever going to transfer technology out 
of our laboratories to create American jobs, you had to streamline 
the process, which we did, and this Administration is continuing 
that, to its credit, and we had to also begin to act in a more busi- 
nesslike fashion. 

Businessmen understood cost recoupment. They understood a 
partnership and sharing and licensing. They might try to negotiate 
you down so you would not have to— they would not have to give, 
but they understood that. 

We found that if you got them involved very early on a project 
where they were helping direct that project, they were far more 
likely to sign on the dotted line. They were far more likely to agree 
to cost -sharing. 

The Battery Consortium is a good example of that. That was 
done on our watch to create the ultimate battery for an electric car. 
They understood the need for that. 

They understood we are all going to do it together, and they were 
willing to sign on the dotted line to come up with a cost for that. 

So basically I guess we moved from what was a system that was 
there and not much being done with it, to trying to put some teeth 
into it, to realizing that our laboratories, if they were going to sur- 
vive as we moved out of the defense role and specter, they had to 
do more in tech transfer to earn their keep. 

They had to get the technology out of the laboratories and into 
the hands of American industry. To do that, businesses were not 
coming and buying technology off the shelf from us. That is where 
the CRADAs became born, the Cooperative Research Agreements. 

It was a good idea— a good idea to this date. But if you do not 
believe in corporate welfare, and you do not believe in a govern- 
ment industrialization program— and I did not, and we did not 
back then— this has to be on a business basis. Okay, we will use 
our laboratories to help the economy, but you are going to pay for 
it. 



8 


Furthermore, you really ought to pay recoupment. You ought to 
really pay us back the part the government put in with a profit 
after a certain time period. 

Ultimately, we finally, in the Energy and Policy Act of 1992, we 
did get cost-sharing put into legislation for supposedly anything the 
Department of E nergy does. 

We did not get recoupment in there. We only got the cost-sharing 
part in. The cost-sharing part, we got what we got in there, but we 
also got, probably in hindsight, too much in the waiver, and to 
much in the way of waiver authority in there, to where you really 
could pretty well— the Congress said in one line, "Recoup the cost," 
and in the next line said: "However, you know, for any reason al- 
most under the sun, you can waive that necessity of doing that." 
There again you go back to the prevailing mood of the Department, 
and obviously the people who want this, which is not to pay. 

So it is very easy to fall back into. Let's do not go through all 
the hassle, and all the trouble in trying to have a repayment sched- 
ule here of any kind, or a payment agreement of any kind. 

[The prepared statement of Mr. Moore follows:] 

Testimony of: W. Henson Moore 
Former Deputy Secretary of Energy 
Before the Subcommittee on Energy and Environment 
Committee on Science 
U.S. House of Representatives 

On Co-Financing of Federal R&D and Federal Investment Recoupment 

Policy 

August 1, 1996 
Summary 

Mr. Chairman and members of the Subcommittee, I appreciate the invitation to 
testify on a subject that preoccupied me repeatediy during my tenure as Deputy Sec- 
retary of Energy. I beiieved then as I do now that the vaiue of Federai investments 
in technology research and development is maximized when agencies are made to 
insist on strong financial partnerships with non federal participants. There is no 
contradiction, as some would have us believe, between the pursuit of Federal R&D 
that benefits society and the pursuit of maximum feasible non-Federal support for 
such investment. I ndeed, the evidence points conclusively to the view that the great- 
er the degree of non-Federal support for taxpayer financed R&D programs, the high- 
er the likelihood of economic and commercial success for the technology in question. 

For that reason, I would recommend revisions to the provisions of the Energy Pol- 
icy Act that address R&D co-financing and investment recoupment requirements, 
with a view to reducing Federal agencies' discretion in waiving such requirements. 

Background 

Let me hasten to confirm that I am the Deputy Secretary of Energy cited in the 
J une 1996 GAO report ^ on recovery of Federal investment in R&D. As reported, I 
attempted to institutionalize, by secretarial order, the concept that taxpayer invest- 
ments in the development of new technology must be considered as valuable as 
those made by the private sector firms. If public investments in R&D are as impor- 
tant as we claim they are in the budget preparation, authorization and appropria- 


iGAO: Report to the Chairman, Subcommittee on Energy and Environment, Committee on 
Science, House of Representatives: ENERGY RESEARCH: Opportunities Exist to Recover Fed- 
erai Investment in Technology Development Projects. 
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tion process, then there should be no hesitation about seeking a practical financial 
return on what amounts to public participation in the nation's economy. 

My insistence on obtaining value for the results of research conducted at Depart- 
ment of Energy (DOE) laboratories and technology demonstration centers was fos- 
tered by a specific case that came to my attention fortuitously. It was a request by 
DOE'S office of Fossil Energy for approval to transfer to a private foreign firm a li- 
cense to manufacture state-of-the-art fuel cell technology developed at one of DOE'S 
laboratories. I objected to the nominal— insignificant, really— payment requested by 
DOE for the license, and directed that a more business-like arrangement be nego- 
tiated that would show evidence of the proper value of what appeared to me to rep- 
resent very innovative, and potentially highly profitable technology. 

We were then, you may recall, as we are once again in an intensive debate about 
global climate change, and about the range of possible interventions that would be 
required to stabilize or reduce emissions of greenhouse gases. And we were dealing 
with the commercialization of a technology— natural gas powered fuel cells— devel- 
oped entirely by a Federal research institution, that had the potential to cost effec- 
tively generate electricity with minimal emissions of SOx, NOx, and C02. We were 
practically giving the technology away. We were giving it away, incidentally, to a 
foreign firm which, to its credit, recognized the long term value of the technology, 
and sought it more insistently and single-mindedly than any U.S. counterpart firm. 

The case-specific negotiations on the fuel cells technology licensing were subse- 
quently concluded to my general satisfaction. But it seemed to me that for every 
case that made its way up the chain of command to the Deputy Secretary's office, 
there were probably a dozen other cases that received routine bureaucratic atten- 
tion, with likely not very satisfactory financial results for the taxpayer. 

My further investigation of the broader issue of taxpayer return on R&D invest- 
ment exposed what I considered a casual treatment of statutory provisions for 
recoupment of Federal investment in the Clean Coal Technology (CCT) program. In 
preparation for new rounds of solicitations, as well as in negotiations of agreements 
for projects already awarded, I wanted to ensure that the state of-art technology de- 
veloped under the CCT program would be appropriately valued by those who would 
eventually use it. 

Bureaucratic inertia was evident in my questioning of the co-financing/ 
recoupment procedures then in place. Federal agencies are not, after all driven by 
economic or business interests, and approaches involving non-Federal financial in- 
volvement rendered the typical R&D process substantially more complicated. This 
I understood, and recognized that if the issue were to be treated with appropriate 
deference, then procedures would have to be established that would require it. The 
options available to me for institutionalizing the matter were to seek legislation, an 
Executive Order or a Secretarial order. I chose to pursue a Secretarial order as the 
most expeditious venue, while awaiting legislative opportunities. The Secretarial 
Order that I finally proposed was, as noted in the GAO report, set aside following 
my departure from DOE . 

The issue was revisited during preparation of draft legislation that was submitted 
to Congress by the Bush Administration to carry out the policy recommendations 
of the National Energy Strategy. That draft legislation proposed tough provisions 
for R&D co-financing and for recoupment of the Federal investment. The end results 
of the debate, proposal and legislative counter proposal can be found in the Energy 
Policy Act (EPAct) of 1992. 

This hearing provides an opportunity to re-examine what precisely was enacted 
in EPAct and whether the results are commensurate to the intent of Congress, 
which, I remind you, was very difficult to forge. I suspect, from the stated purpose 
of these hearings, from the report issued by GAO as well as the report of DOE'S 
Inspector General 2 , that the Clinton Administration has been highly selective as to 
the R&D provisions of EPAct it considers worthy of faithful implementation. It is 
nonetheless important to establish which aspects of the structure of R&D manage- 
ment are mandated by statute and which are left to the discretion of the Executive 
Branch, because only by so doing can we distinguish national from political policy. 

EPAct on R&D Co-financing 

As finally enacted, EPAct addresses the specific issue of R&D cost sharing— but 
not that of ex pest investment recoupment— in several of its provisions. The first ref- 
erence appears in Title VI, Subtitle A, section 614 related to electric motor vehicle 
commercial demonstration programs. It states: 'The Secretary (of Energy) shall re- 


2DOE/IG-0391: Report on Audit of Department of Energy's Activities Designed to Recover the 
Taxpayers' Investment in the Ciean Coai Technoiogy Program. 
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quire at least 50 percent of the costs directly and specifically related to any prqect 
under this subtitle to be from non-Federal sources. Such share may be in the form 
of cash, personnel, services, equipment, and other resources." 

The common sense and clarity of this requirement is, however, undone in the sec- 
tion that immediately follows it, which states: 'The Secretary may reduce the 
amount of costs required to be provided by non-Federal sources ... if the Secretary 
determines that the reduction is necessary and appropriate— 

1. considering the technological risks involved in the project; and 

2. in order to meet the object! ves of the subtitle " 

As can be noted, the discretion provided to the Secretary of Energy to waive re- 
quirements for co-investment is exceptionally broad. The provision has apparently 
been interpreted by the Clinton Administration— the first Administration subject to 
EPAct— as meaning that waivers should be the rule rather than the exception. In 
truth, the provision lacks essential logic on at least two counts. First, risk in energy 
technology is more likely to be defined in the basic and fundamental phase of re- 
search rather than in the usually advanced demonstration stage. Secondly, it is dif- 
ficult to envision the circumstances under which the objectives of a demonstration 
project are more likely to be met by less non-Federal investment. One could in fact 
argue— as I do below— that the contrary is most often true: the less the non-Federal 
involvement, the greater the likelihood of project failure. In any case, it should be 
noted that there are no requirements in Subtitle VI for recoupment of Federal in- 
vestment after the technology is successfully demonstrated. 

The second co-financing requirement of EPAct is found under Title XI II which ad- 
dresses coal research. FI ere Congress addresses the need to recoup the Federal share 
of coal RD&D projects cost. Subsection 3(A) calls for a plan by the Secretary of En- 
ergy, to be submitted to Congress no later than 180 days after EPAct enactment, 
establishing "... procedures and criteria for the recoupment of the Federal share 
of each cost shared demonstration and commercial application demonstration project 
... Such recoupment shall occur within a reasonable period of time . . . but no later 
than 20 years following” completion of the project./ 

Once again, the clear and unequivocal intent of Congress and commensurably 
prudent public policy contained in the requirement of Title XIII is vitiated in the 
very next section, which provides to the Secretary of Energy broad authority to 
waive the recoupment requirement ". . . as necessary for the commercial viability 
of the project." Is it really conceivable that the usually modest licensing cost of a 
technology will actually jeopardize the commercial viability of a project that has 
been tested under the normally rigorous, cost-shared conditions typical of the clean 
coal demonstration program? 

The third EPAct reference to cost-sharing of R&D appears in Title XXX, perhaps 
appropriately labeled "MISCELLANEOUS," where Section 3002 lays out the general 
requirements for the non-Federal share of R&D costs, as well as the view of Con- 
gress as to the conditions under which such cost-sharing shall be required. As will 
be noted, in this section Congress undermines the more demanding cost require- 
ments it had established in earlier sections of EPAct, and opens the door for confu- 
sion in the implementation of this very critical aspects of national policy: 

"Except: as otherwise provided in this Act, for research and development programs 
carried out under this act, the Secretary shall require a commitment from non-Fed- 
eral sources of at least 20 percent of the cost of the project. The Secretary may re 
duce or eliminate the non-Federal requirement under this subsection if the Sec- 
retary determines that the research and development is of a basic or fundamental 
nature " 

It is said that history never repeats itself, but that men always do. This is cer- 
tainly the case in Federal involvement in energy R&D. The repetition lies in the 
recurrent confirmation that governments have historically done poorly as arbiters 
of winning and losing technologies. U.S. R&D history, a sample of which is provided 
below, proves this point admirably. 

FIistory of Poor Choices 

Energy R&D dates back to at least the Roosevelt Administration which deter- 
mined— albeit at the height of WW II, when energy resources (oil especially) were 
critical to the war effort— that a national interest argument could be devised to jus- 
tify Federal expenditures in otherwise private technological domains. The New 
Dealers of the Interior Department, under Secretary Flarold Ickes made the first 
Federal investment in research and development of coal liquefaction and gasification 
technology. The technology was found economically unviable, as industry could have 
told Ickes, had it been asked, within two years of the Roosevelt Administration’s ini- 
tial investment, and abandoned. But only until Interior Secretary Krug revived it 
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during the Truman Administration, again found it unviabie, and shut the effort 
down after twofiscai years. 

As expected, Federai investment in the same technology, again without private 
sector participation, was revived during the Nixon and Ford Administrations, with 
the same unviabie results. The Carter Administration made the same mistake, 
when it once again financed R&D for the same by now thrice discredited technology, 
and wound up wasting $6.0 billion of the funds appropriated as part of the financing 
of the Synthetic F uels Corporation. 

There are, of course, numerous other examples of unilateral Federal R&D projects 
gone awry, such as the Clinch River Breeder Reactor, and of course, the perennial 
magnetohydrodynamic (MFID) technology: the most expensive method ever devised 
for burning coal to produce electricity. On the non fossil fuel side, there is the near 
half century effort on the part of Federal government to produce an electric vehicle, 
and the even more expensive investment in the permanent search for fusion energy. 

The vast majority of Federal energy R&D choices and investments faced the same 
experience of coal liquefaction research throughout the 1970s and 1980s, with the 
exception of the Clean Coal Technology (CCT) program. In the CCT, Congress 
learned that private-public co-financing of R&D ensures relevance to policy objec- 
tives as well as likelihood of rapid, economic adoption of results. 

The lesson of the CCT success seems not to have fully penetrated the R&D estab- 
lishment, however. During my tenure at DOE I was more frequently confronted by 
calls to waive co-financing requirements than by recommendations to increase them. 
Inherent bureaucratic inertia works in perfect tandem with political expediency to 
increase rather than decrease the Federal R&D burden. 

Conclusion and Recommendations 

My recommendation is a rather simple and obvious one: Congress should re-think 
the discretionary authority provided to the Secretary of Energy in EPAct on the 
issue of requiring co-financing and recoupment of Federal R&D investments. Con- 
gress should signal that waivers of these requirements should be the rare exception 
rather than the norm, and that each such exception should be justified on grounds 
credible not merely to government logic but to prevailing market practices. I would 
suggest that, at minimum, the following requirements be established unequivocally: 

1. A minimum of 50% non-Federal investment for each and every R&D research 
and demonstration project, with no waiver authority whatsoever. 

2. No co-financing requirement for basic and fundamental research. 

3. R&D investment recoupment policy that follows prevailing licensing practices 
in the private energy technology sector, with no waiver authority whatsoever. 

Mr. Chairman, my comments and recommendations are directed, in the main, to 
the civilian, non-defense portion of the R&D establishment, which is the sector with 
which I am most familiar. It may be that similar requirements would also be suit- 
able for other R&D areas within and outside the mandate of the Department of En- 
ergy. I am a great believer that if government chooses to enter the field of applied 
R&D, a field in which the private sector is the principal agent of change, then it 
should do so for reasons of specific, economically quantifiable public policy. The ex- 
penditure of taxpayer funds should never, in my view, be justified on the vague, un- 
verifiable grounds of the common good. 

Mr. Chairman, this concludes my testimony. I shall be happy to try and answer 
your questions and those of other committee members. 

Mr. Rohrabacher. It is a lot of hassle and trouble to watch out 
for the taxpayers sometimes. 

[Laughter.] 

Mr. Rohrabacher. Mr. Moore, thank you. I want to— we are 
going to get back to you with some questions after the other wit- 
nesses. 

Let me just say, before we go to the other witnesses, I hope that 
we can— I do plan to follow through on this. Obviously there is bi- 
partisan support for this concept in this Committee, and I hope 
that as we proceed we can call on your expertise to help us out. 
Mr. Li, do you have a statement for us? 
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STATEMENT OF MR. ALLEN LI, ASSOCIATE DIRECTOR FOR EN- 
ERGY, RESOURCES, AND SCIENCE ISSUES, RESOURCES, 

COMMUNITY, AND ECONOMIC DEVELOPMENT DIVISION, U.S. 

GENERAL ACCOUNTING OFFICE 

Mr. Li. Mr. Chairman and members of the Subcommittee: i am 
pieased to be here today to highiight the resuits of our report on 
DOE'S recovery of its investment in technoiogy deveiopment 
projects funded under contracts and cooperative agreements. 

Four DOE offices pian to devote about $8 biiiion in federai funds 
to cost-shared projects, of which about $2.5 biiiion is currentiy sub- 
ject to repayment. 

i have two key points: 

First, aithough DOE participates with the private sector in many 
cost-shared technoiogy deveiopment programs, oniy four currentiy 
require repayment of the federai investment if the technoiogy is 
commerciaiized. 

These four programs are Ciean Coai Technoiogy, Metais initia- 
tive, Eiectric Vehicies Advanced Battery, and Advanced Light 
Water Reactor, which requires repayment for some projects. 

The mechanisms used for repayment in these programs are 
somewhat simiiar. Aii require a portion of royaity and fees from ii- 
censing technoiogies. 

in three of the four programs and, to a iimited extent, in the 
fourth, a percentage of revenues from commerdai saies is aiso ap- 
piied towards repayment. The Metais initiative Program aiiows for 
recovery of 150 percent of the federai investment; where the other 
three are iimited to 100 percent. 

The time periods for repayment generaiiy range up to 20 years 
after the projects end. So far DOE has been repaid a totai of about 
$400,000, but it is stiii eariy in the process. 

My second point. There are piuses and minuses to repayment, 
but minuses can be mitigated. The major advantage is of course 
that the government gets to recover some of its investment when 
technoiogies are successfuiiy commerciaiized. 

Aiso, having a repayment poiicy couid discourage the submission 
of marginai proposais. Opportunities for greater use of repayment 
provisions do exist. 

During our review, severai senior DOE officiais indicated that 
some technoiogies might be candidates for repayment if new 
projects are undertaken. 

These couid be projects with iarge federai investment, or those 
with technoiogies that are dose to commerciaiization. 

An exampie is the Advanced Turbine Systems Program. Fiow- 
ever, DOE officiais aiso pointed out severai disadvantages. 

For exampie, some beiieve that repayment couid discourage in- 
dustry from commerd aii zing technoiogies or participating in 
projects. 

They were aiso concerned with the administrative burden im- 
posed on themseives and on industry. 

We do not minimize these concerns, in fact, our report offers 
ways to mitigate them. For exampie, one way of reducing the ad- 
ministrative burden might be to require repayment oniy when the 
amount of return justifies the cost of necessary audits. 
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The key here is to build in some flexibility in the policy. This is 
at the heart of our recommendation. It is interesting to note that 
DOE had at one time considered implementing a r^ayment policy. 

As you heard, a draft was created that identified criteria and 
guidelines. However, as Mr. Moore just said, it went no further 
after his departure. 

In conclusion, Mr. Chairman, we recognize that some types of 
projects may not be good candidates for repayment, and that dis- 
advantages do exist. However, we believe that DOE can mitigate 
these disadvantages with a flexible repayment policy. 

It should be stressed that cost recovery should not be a major ob- 
jective in demonstration projects. However, opportunities may exist 
for substantial recovery of taxpayers' dollars if a flexible repayment 
policy is adopted. 

Mr. Chairman, this concludes my statement. I will answer any 
questions after the panel is finished. 

[The prepared statement of Mr. Li follows:] 
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Mr. Chairman and Members of the Subcommittee: 

We are pleased to be here today to summarize the results of our 
recently issued report on recovering the federal investment in 
technology development projects.^ At the Subcommittee's request, 
we (1) determined the extent to which the Department of Energy 
(DOE) requires repayment of its investment in cost-shared 
technology development, including the similarities and differences 
in the mechanisms used, and (2) identified advantages and 
disadvantages of repayment. We focused our work on four DOE 
of f ices--Fossil Energy, Energy Efficiency and Renewable Energy, 
Environmental Management, and Nuclear Energy--because they fund 
most of the Department's cost-shared technology development 
programs and projects involving contracts and cooperative 
agreements . 

In summary, we found that: 

DOE generally does not require repayment of its investment in 
cost-shared technology development projects. We identified 
only four programs in DOE that require repayment of the 
federal investment if the technologies are commercialized. 

The offices on which we focused our review plan to devote 
about $8 billion in federal funds to cost-shared projects, of 
which about $2.5 billion is subject to repayment. The 

^ Energy Research: Onoortunities Exist to Recover Federal 
Investment in Technology Development Projects (GAO/RCED-96-141, 
June 26, 1996) . 
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mechanisms used for repayment are similar in that they 
generally require a portion of royalties and fees from 
licensing technologies and revenues from commercial sales. 

One program allows for recovery of 150 percent of the federal 
investment, while the other three are limited to 100 percent. 

The major advantage of having a repayment policy is that the 
federal government could recover some of its investment in 
successfully commercialized technologies. However, according 
to DOE officials, repayment could also discourage some in 
industry from commercializing technologies or participating in 
projects, create an administrative burden on both DOE and 
industry, and cause technologies to become less competitive. 

We believe that many of the disadvantages can be mitigated by 
structuring a flexible repayment requirement with the 
disadvantages in mind. A flexible repayment requirement would 
allow the government to share in the benefits of successfully 
commercialized technologies that could amount to hundreds of 
million of dollars. 

BACKGROUND 

DOE and the private sector are involved in hundreds of cost-shared 
projects aimed at developing a broad spectr\im of cost-effective, 
energy-efficiency technologies that protect the environment; 
support the nation's economic conpetitiveness ; and promote the 
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increased use of oil, gas, coal, nuclear, and renewable energy- 
resources. The offices in our review are funding more than 500 
projects under contracts and cooperative agreements with industry 
that are expected to cost more than $15 billion by the time they 
are completed. As we mentioned, DOE plans to fund about $8 billion 
and industry the balance. 

FOUR PROGRAMS REQUIRE REPA^T^NT 

The four programs that require repayment are the (1) Clean Coal 
Technology Program, which accounts for about 90 percent of all 
current and planned funds subject to repayment; (2) Metals 
Initiative Program; (3) Electric Vehicles Advanced Battery Program; 
and (4) Advanced Light Water Reactor Program, which requires 
repayment for some projects in the program. The time periods for 
repayment to DOE generally range up to 20 years after the projects 
end. The Clean Coal Technology and Electric Vehicles Advanced 
Battery Programs allow grace periods before repayment begins if 
starting repayments earlier would adversely affect the 
competitiveness of the technologies in the marketplace. 

DOE is investing more than $2.2 billion in the Clean Coal 
Technology Program through the year 2003. The funds have been 
committed to more than 40 demonstration projects that were selected 
in five separate rounds of nationwide competitions conducted from 
1986 to 1993. These cost-shared projects demonstrate innovative 
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technologies for using coal in a more environmentally sound, 
efficient, and economical manner. When the program began, DOE made 
a programmatic decision, in consultation with industry and the 
Congress, to require repayment of the federal investment if the 
technology is successfully commercialized. As the program matured, 
DOE revised the repayment provisions to respond to industry's 
concerns and lessen the likelihood that repayment could hamper the 
competitiveness of the project participants. Among other things, 
DOE reduced the percentage of revenues from technology sales that 
are subject to repayment, excluded foreign sales from repayment, 
and allowed a grace period before repayment begins to ease the 
technology's initial market penetration. As of June 30, 1996, DOE 
had received payments totaling about $379,000 from participants of 
four completed projects. 

The Metals Initiative Program is the only program that allows 
repayment that exceeds DOE'S investment. This program shares in 
the cost of research and development projects intended to increase 
energy efficiency and enhance the competitiveness of domestic 
steel, aluminum, and copper industries. Legislation requires 
repayment of up to 150 percent of the total federal investment from 
the proceeds of the commercial sale, lease, manufacture, or use of 
the technologies developed under the program. Repayment applies to 
both domestic and foreign sales. DOE has spent about $60.9 million 
for completed or terminated projects and plans to spend about $41.9 
million for active projects. According to DOE officials, none of 
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the projects have begun repayment yet, but repayment for one is 
expected to start later this year. 

Under the Electric Vehicles Advanced Battery Program, DOE and a 
consortium of automobile companies, together with participating 
electric utilities and battery developers, are cost-sharing $206 
million in development costs for advanced batteries to be used in 
electric vehicles. DOE is contributing about $103 million through 
1996, and the other project participants are providing the balance. 
DOE expects to approve additional funding to continue this research 
after the participants submit their funding needs. As recommended 
in a Senate appropriations report, DOE requires repayment of its 
investment if the advanced batteries are commercialized. 

Repayment, which has not yet begun, applies to both domestic and 
foreign licensing revenues. 

Some projects under the Advanced Light Water Reactor Program 
provide for repayment of all or part of the federal investment. 

This program's primary focus is to make standardized advanced 
nuclear reactors available in time to help meet the projected needs 
for future power generation. As recommended in an appropriations 
report, DOE is requiring the repayment of $14 million in additional 
funding provided for a project under the design certification 
component of the program. DOE also may require the repayment of 
any additional future funding for this project and another design 
certification project. DOE’S original contractual commitment to 
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these two projects is not subject to repayment. DOE also requires 
that its investment in two f irst-of-a-kind engineering projects 
aimed at producing more detailed designs and reliable construction 
schedules and cost estimates, which is expected to total $100 
million, be repaid from royalties from the sale or use of the plant 
designs or technologies. Repayment, which has not yet begun, 
covers both domestic and foreign sales. 

ADVANTAGES AND DISADVANTAGES OF A REPAYMENT POLICY 

As we mentioned, the primary advantage of a repayment policy is 
that the government could recover some of its investment in the 
development of technologies. A repayment policy could also provide 
more assurance that industry cost-shared project proposals are 
sound and economically viable by discouraging proposals that are 
too marginal financially for their sponsors to commit to repayment. 

In 1991, DOE considered having a Department-wide policy to recover 
its investment in technology development projects and developed a 
draft order with criteria and guidelines for determining when 
repayment is appropriate. But due to substantial opposition within 
the Department and the departure of the Deputy Secretary who was 
the primary supporter of this concept, the order was never 
implemented. 
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In discussing technology development programs and projects with DOE 
Deputy Assistant Secretaries and other DOE officials, many of them 
said that certain types of projects might be appropriate candidates 
for repayment of the federal investment if new projects are 
undertaken.^ The officials generally indicated that repayment 
should be more applicable to projects with a large federal 
investment that is easily identified, projects involving 
technologies that are close to commercialization, projects in which 
the federal investment serves to reduce the costs and risks of 
providing the technology to potential users, and projects that have 
large, well- financed industry teams. They also said that 
technologies that have a large potential market and technologies 
that are likely to be commercialized in foreign countries are good 
candidates for repayment. 

DOE officials indicated, for example, that the Reservoir Class 
Field Demonstration Program might be appropriate for repayment if 
future projects are undertaken. This program shares costs for 
demonstrations of existing and new technologies for increasing 
production from oil fields that might otherwise be prematurely 
abandoned. They also indicated that the Advanced Turbine Systems 
Program might be appropriate if new projects are begun. This 

^DOE officials said that, except for the projects under programs 
that already require repayment, only new or follow-on projects 
should be considered for repayment because of the difficulty in 
renegotiating applicable cooperative agreements or contracts. 
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program is intended to develop more efficient, advanced turbine 
systems for both utility and industrial electric power generation. 

Many of the DOE officials generally indicated a willingness to 
consider repayment for new projects, but they said that flexibility 
should exist allowing them to structure repayment to meet program 
needs or waive repayment when not appropriate. For example, some 
officials believe that repayment may not be suitable for grants, 
universities, and small businesses or for projects that are 
directed at basic research. Others indicated that repayment should 
be waived if the federal investment is considered 

disproportionately small in comparison with the potential costs of 
administering the repayment process. 

DOE officials also pointed out several disadvantages to the 
government or industry participants that would need to be addressed 
if repayment is required. Some DOE officials believe that 
repayment could discourage industry from participating in cost- 
shared projects or commercializing the technologies. We recognize 
that a repayment requirement might have some influence on 
participation in technology development projects or the timing of 
commercialization, but industry participants would not have to 
repay the federal investment unless the technology is 
commercialized. Therefore, repayment should be more favorable than 
a bank loan, which would have to be repaid with interest regardless 
of whether the technology is commercialized. 
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DOE officials generally believe that repayment would create an 
administrative burden in negotiating, administering, auditing, and 
enforcing repayment agreements. In our opinion, one way of making 
the administrative burden less onerous might be to require sample 
audits of industry participants' records. Another approach might 
be to require repayment only in those instances where the amount of 
potential return justifies the cost of necessary audits and other 
internal control measures. 

Many DOE officials believe that obtaining increased industry cost- 
sharing is preferable to requiring repayment of the federal 
investment. Some officials argue that it may be better to obtain 
an increased cost-share from all participants than to obtain 
repayment only from those successfully commercializing their 
technologies. However, in our opinion, an argument can still be 
made that taxpayers have an interest in the repayment of taxpayers' 
dollars when technologies developed with federal funds are 
commercialized. 

According to DOE, repayment might adversely affect the ability of 
the entity carrying out the project to compete in the marketplace 
(that is, to proceed with commercialization of the technology and 
achieve a rate of return commensurate with the industry and the 
risk) . We believe one way of mitigating this concern could be to 
allow a grace period after a project ends before requiring 
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repayment to begin (as was done in two of the programs that require 
repayment) . 

We recognize that some types of projects may not lend themselves to 
repayment for various reasons and that repayment has disadvantages. 
However, we believe it may be possible to mitigate the 
disadvantages in many cases by structuring a flexible repayment 
policy. 

We recommended in our report that the Secretary of Energy develop 
and implement a Department-wide policy for requiring repayment of 
the federal investment in successfully commercialized cost-shared 
technologies. The policy should provide criteria and flexibility 
for determining which programs and projects are appropriate for 
repayment . 

In commenting on a draft of our report, DOE did not explicitly 
state whether it would develop and implement a repayment policy. 
However, DOE agreed that any repayment policy should provide the 
flexibility for determining which programs and projects are 
appropriate for repayment. DOE believes that a policy should also 
have flexibility in determining the repayment terms, and when and 
how they should be applied so as not to adversely affect the 
development or introduction of technologies into the marketplace. 
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Mr. Chairman, this concludes our prepared statement, which has 
highlighted some of the information contained in our report. We 
will be pleased to answer any questions that you or Members of the 
Subcommittee may have. 


( 308892 ) 
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Mr. Rohrabacher. Thank you very much, Mr. Li. 

It will be interesting to know how we are going to determine 
whether or not someone is going to be able to receive back enough 
money to pay for the audit until you have had the audit to see if 
you are able to— anyway, you get the picture. 

Mr. Li. Yes, sir. 

Mr. Rohrabacher. Anyway. Mr. Friedman. 

STATEMENT OF MR. GREGORY H. FRIEDMAN, DEPUTY INSPEC- 
TOR GENERAL FOR AUDITS, U.S. DEPARTMENT OF ENERGY 

Mr. Friedman. Mr. Chairman, unlike Secretary Moore who is 
now a free man, I am not in that category. 

So if I deviate too much from the text, I will end up at the taxi- 
dermist's on my way back to the office. 

[Laughter.] 

Mr. Friedman. So bear with me. 

I would like to summarize my testimony now and submit the full 
text for the record. 

Our office has completed a number of audits in this area, the 
topic of the hearing, specifically audits concerning cooperative 
agreements and cost-sharing arrangements. 

One of our objectives consistently has been to determine if the 
interests of the taxpayers have been given appropriate consider- 
ation in recoupment decisions relating to joint research and devel- 
opment projects. 

In j une of 1996, we issued an audit report on Departmental ac- 
tivities to recover to taxpayers' investment in the Clean Coal Tech- 
nology Program. 

The CCT is a Department and industry cost-shared partnership 
established to demonstrate and commercialize a new generation of 
advanced coal-based technologies. 

The Department establish^ a goal to recover an amount up to 
the taxpayers' investment in successfully commercialized Clean 
Coal Projects. 

As of December 1995, the Clean Coal Program included 42 
projects with a total cost of about $6 billion. The Department of 
Energy's cost share for these projects was approximately $2.3 bil- 
lion. 

The repayment agreements, which are separately negotiated 
with the private-sector sponsor, include specific language regarding 
the intent to recoup up to the full amount of the taxpayers' con- 
tribution to each project. 

We analyzed 6 of the 42 Clean Coal Projects. The Department's 
cost-share for these projects was $151 million. The audit showed 
the Department's recoupment practices limited this opportunity to 
recover the taxpayers' i nvestment. 

Specifically, the Department exempted foreign sales, excluded 
some domestic sales, and lowered repayment rates. Further, deci- 
sions regarding these recoupment decisions were made without the 
benefit of formal economic analyses to determine their impact on 
the Department's goal of recouping the taxpayers' investment. 

Because of its recoupment decisions, the Department limited its 
opportunity to recover an estimated $133 million of the $151 mil- 
lion in costs. 
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The Department exempted foreign sales from repayment agree- 
ments and thereby limit^ its opportunity to recover an estimated 
$120 million in four Clean Coal Projects. 

This decision was made because of a general belief that sales of 
the technology would be in the domestic market. Also, the Depart- 
ment had concluded that it could not establish a mechanism to ver- 
ify sales outside of the United States. 

However, we found that the expansion of the foreign market for 
Clean Coal technologies was favorable and that international sales 
represented an important market for those technologies. 

Further, we concluded that, given the international nature of to- 
day's business, designing a workable mechanism to verify sales 
should be feasible. 

The Department's decision to exclude some domestic sales from 
its repayment agreements resulted in missed opportunities to re- 
coup an estimate $12.7 million in two projects. 

My formal testimony describes this in more detail, Mr. Chair- 
man. 

As the Clean Coal Program evolved, the Department made policy 
decisions to reduce the rate at which sponsors were required to 
repay their government share. The lower repayment rate may, in 
the final analysis, impact 20 Clean Coal Projects. On one project 
that had forecasted sales, this resulted in a lost opportunity to re- 
coup an estimated $700,000. 

Department officials believe that less stringent recoupment pro- 
visions would assist in making the technologies more competitive, 
lessen delays in the cooperative agreement negotiation process, and 
maintain industry's interest in the program. 

However, economic analyses were not performed to determine 
the effect of these decisions nor their impact on the Department's 
goal to recoup up to the taxpayers' investment in the technology. 

We recommend that the Department formally analyze and justify 
any decisions in future recoupment efforts that limit its ability to 
recover the taxpayers' investment, and Department management 
agreed with this recommendation. 

I would also like to discuss this morning two audits dealing with 
cooperative research and development agreements, commonly re- 
ferred to as CRADAs, at the Department's National Laboratories. 

CRADAs are research and development agreements between the 
Department and the private sector. Generally the Department's 
work is carried out by one of its National Laboratories. 

Our December 1994 Audit Report on Cooperative Research and 
Development Agreements at Sandia National Laboratory disclosed 
that the Department had not implemented appropriate policies to 
verify the contributions to the CRADAs from the non-federal spon- 
sors. 

A May 1995 audit of the CRADA Program at Los Alamos, Oak 
Ridge, and Lawrence Livermore National Laboratories disclosed 
that the Department's policy did not ensure an accurate valuation 
of CRADA-partner contributions. This paralleled the earlier find- 
ings at Sandia. 

We recommended the Department establish a mechanism to en- 
sure proper valuation of partner contributions to CRADAs. DOE 
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management did not agree with our conclusion and recommenda- 
tion. 

Management contended that implementing rigid controls would 
undermine the success of the CRADA program and would limit the 
Department's ability to transfer technology to the private sector. 

We believe the recommendad controls that— the controls that we 
recommended, Mr. Chairman and Members of the Subcommittee, 
are not in fact rigid but are actually responsible actions which 
would assist the Department in achieving the goal of expanding re- 
search and development activities in a constrained budget environ- 
ment. 

Therefore, to this date, we are not in agreement with the Depart- 
ment's position on this matter. 

This concludes my prepared remarks and I would be pleased to 
answer any questions that you or your colleagues might have. 

[The prepared statement of Mr. Friedman follows:] 

STATEMENT OF GREGORY H. FRIEDMAN, DEPUTY INSPECTOR GENERAL 
FOR AUDIT SERVICES, DEPARTMENT OF ENERGY 

BEFORE THE SUBCOMMITTEE ON ENERGY AND ENVIRONMENT, 
COMMITTEE ON SCIENCE 

U.S. HOUSE OF REPRESENTATIVES 
AUGUST 1, 1996 

Mr. Chairman and members of the Subcommittee, I am here in response to your 
J uiy 18, 1996, ietter of invitation to testify on funding for Department of Energy 
research and deveiopment in a constrained budget environment. 

The Office of Inspector General has completed a number of audits in the general 
area of cooperativee agreements, cost sharing arrangements and the Department's 
recoupment decisions. One of our objectives has been to determine if the interests 
of the taxpayers have been given appropriate consideration in recoupment decisions 
on research and development joint ventures between the Government and the pri- 
vate sector. 

As required by Public Law 98-473, Joint Resolution Making Continuing Appro- 
priations for FY 1985 and for Other Purposes, the Department of Energy estab- 
lished a Clean Coal Technology Program (commonly referred to as CCT). The De- 
partment stated that the purpose of the program was to successfully demonstrate 
a new generation of advanced coal-based technologies and to stimulate the transfer 
of the most promising of these technologies into the domestic and international mar- 
ketplace. The Department established a goal to recover an amount up to the tax- 
payers' investment in successfully commercialized projects. 

On J une 6, 1996, we issued an audit report on this subject, entitled, "Audit of De- 
partment of Energy's Activities Designed to Recover the Taxpayers' Investment in 
the Clean Coal Technology Program." Our audit showed that the Department's 
recoupment practices limited its opportunity to recover the taxpayers' investments. 
Decisions regarding these recoupment practices were made without the benefit of 
economic analyses to determine their impact on the Department's goal of recouping 
the taxpayers' investment. We recommended that the Department formally analyze 
and justify any decision in future recoupment efforts that limits the Department's 
ability to recover the taxpayers' investment in successfully commercialized tech- 
nologies. 

I would like to provide some background on the Clean Coal Technology Program. 
The CCT is a Department of Energy and industry cost-shared partnership estab- 
lished to demonstrate and commercialize a new generation of advanced coal-based 
technologies. It was envisioned that the CCT would play a major role in ensuring 
that the U.S. leads the world in developing, applying, and exporting sustainable, 
clean, and economically competitive energy technologies. 

Under terms of the statute, the Department may not finance more than 50 per- 
cent of the total cost of any single project and may only share in project cost growth 
up to 25 percent of the originally negotiated Government share. 
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As of December 31, 1995, the Clean Coal Technology Program Included 42 projects 
with a total estimated cost of $6.0 billion. The Department of Energy's cost snare 
for these projects was approximately $2.3 billion while Industry contributed about 
$3.7 billion. The projects were selected through five rounds of competitive solicita- 
tions over an 8-year period (1986-1993). Each cooperative agreement and ancillary 
documentation Includes separate, negotiated terms which stipulate the Government 
funding commitment and the repayment responsibilities of the private sector spon- 
sor. The repayment agreements are for 20 years and they Include specific language 
Indicating that It Is the Intent of the Government to recoup up to the full amount 
of the taxpayers' contribution In each project once the technology has been success- 
fully commercialized. 

The audit Included an examination of the CCT recoupment practices for 16 of the 
42 projects. A detailed analysis was performed for 6 projects where recoupment deci- 
sions nave affected the ability of the Department to recover the taxpayers' Invest- 
ment. The Department's cost share for these 6 projects was $151 million. The audit 
disclosed that because of Its recoupment decisions, the Department limited Its abil- 
ity to recover an estimated $133.7 million of this cost. We found that recoupment 
decisions which exempted foreign sales, excluded some domestic sales, and lowered 
repayment rates were made without the benefit of thorough, documented economic 
analyses. 


EXEMPTION OF FOREIGN SALES 

The Department limited Its opportunity to recover an estimated $120.3 million In 
four clean coal projects by exempting foreign sales from the repayment agreements. 
We were Informed that this decision was made because of a general belief that sales 
of the technology would be In the domestic market and that the Department had 
concluded that a mechanism could not be established to verify sales outside of the 
United States. 

A 1994 report prepared by the National Coal Council and sponsored by the De- 
partment concluded that an expansion of the foreign market for clean coal tech- 
nologies was favorable. The National Coal Council's conclusion was supported by 
one of the project sponsor's forecasts for technology sales, which showed foreign 
sales approximately 1 1/2 times larger than its forecast for domestic sales. Further, 
we found that 75 percent of the projected worldwide growth in coal use was ex- 
pected to occur outside the United States. Thus, it appeared that international sales 
represented an important market for the clean coal technology. 

Regarding a verification mechanism, we concluded that, given the international 
nature of today's business, such a mechanism should be feasible. Therefore, we did 
not find the argument regarding devising such a system for international sales to 
be compelling. We noted, at the time of our audit, that the Department had not es- 
tablished a verification system for domestic sales. 

The decision to exempt foreign sales from recoupment has an even greater impact 
when looking at the entire program. The foreign sales exemption applies to an addi- 
tional 19 clean coal projects that will be completed in the future. The Department 
has invested over $1.4 billion in these projects. The exemption will greatly limit the 
Department's ability to recover the taxpayers' investment in successful commer- 
cialization of the prqects outside the United States. 

EXCLUSION OF SOME DOMESTIC SALES 

The Department's decision to exclude some domestic sales from its repayment 
agreements resulted in missed opportunities to recoup an estimated $12.7 million 
on two prqects. 

The audit disclosed that the Department invested $17 million to demonstrate the 
technology in one prqect, and that this demonstration was instrumental in the suc- 
cessful testing and commercialization of the technology. The exclusion exempted 
$2.5 billion in sales in this prqect that could have resulted in a repayment of $12.5 
million. According to a Department official involved in this project, the rationale for 
excluding these domestic sales was that the Department was not involved in the 
project initially and that the technology owner was not a recipient of any of the De- 
partment's funding for the project. We believe that it would have been appropriate 
for the Department to seek recoupment of its investment from sales of the tech- 
nology. 

The second project had $200 million in sales which would have resulted in 
$200,000 in recoupments. The Department contributed $63.9 million to this project 
without a repayment provision for sales made during the demonstration period. A 
Department official involved with this project stated that these sales were exempted 
because the Department did not believe that sales of the technology would occur 
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prior to completion of the demonstration phase. However, we found that the dem- 
onstration phase lasted 3 years, and that some successful test results were available 
prior to the end of this phase. The benefits associated with the technology were rec- 
ognized in the marketplace and an order for the technology was placed prior to com- 
pletion of the demonstration phase. 

REDUCTION OF REPAYMENT RATES 

Based on forecasted sales, the Department's decision to decrease repayment rates 
on projects resulted in a lost opportunity to recoup an estimated $700,000 on one 
project. The general guidance for Round I of the program did not include specific 
repayment rates. However, the guidance became more specific in Round 1 1 when the 
Department established a repayment rate policy at 2 percent of gross revenues. In 
Rounds III, IV, and V, the Department reduced the repayment rate policy to 0.5 per- 
cent of gross revenues. 

Two additional participants in the project were a state agency and a utility asso- 
ciation. Both parties provided funds to the project sponsor and negotiated separate 
repayment agreements with the sponsor basecf on the successful commercialization 
of the technology. Based on forecasted sales of the technology, we calculated that 
the Department can expect to recover 4.7 percent of the taxpayers' investment, 
while the state agency will recoup 41.3 percent of its investment and the utility as- 
sociation will recoup 9.5 percent of its investment. Because of the change in the De- 
partment's recoupment rate, the taxpayers will recover substantially less than the 
other project participants. 

The Department indicated that the recoupment rates were reduced to bring them 
more in line with current business practice. However, there was no documentation 
to support the Department's contention that there was a model in current business 
practice that applied to the CCT situation or that 0.5 percent was an appropriate 
business rate to be used on projects of this type. In fact, an industry official indi- 
cated that the repayment rate of 0.5 percent was too low and that it should have 
been between 1 and 5 percent depending on the technology's commercial potential. 
The audit disclosed that this lower repayment rate may impact 20 additional 
projects negotiated in Rounds III, IV, and V. 

BASIS FOR RECOUPMENT DECISIONS 

Department officials believed that their less stringent recoupment provisions 
would assist in making the technologies more competitive, lessen delays in the coop- 
erative agreement negotiation process, and maintain industry's interest in the pro- 
gram. However, an economic analysis was not performed to determine the effect of 
the decisions nor their impact on the Department's goal to recoup up to the tax- 
payers' investments. As a result, we recommended that the Department formally 
analyze and justify future recoupment decisions that limit the Department's ability 
to recover the taxpayers' investment. Management concurred with our recommenda- 
tion. 

In 1991, consistent with our finding and recommendation, the U.S. General Ac- 
counting Office (GAO) issued a report, "Improvements Needed in DOE'S Clean Coal 
Technology Program," which recommended that the Department analyze the effect 
that recoupment provisions have had on industry participation in the CCT Program 
and the likelihood of recovering the Federal investment. The GAO also rec- 
ommended that this analysis should be, the basis for DOE to reevaluate its 
recoupment policy, specifically, to determine whether it should be strengthened to 
provide greater assurance that the Federal investment in successfully demonstrated 
technologies will be recovered. Our audit revealed that the Department had not 
taken any action to satisfy the GAO's concerns. 

RECOUPMENT PROCEDURES 

I n order for the Department to meet its intended goal of recouping up to the tax- 
payers' investment, controls should be established to ensure that moneys for which 
the Government is entitled are tracked, accounted for, and verified. The Department 
had not established any formal financial recoupment policies and procedures, nor 
had it instituted any mechanism to monitor clean coal project repayments. A De- 
partment official acknowledged that a financial policy for the recoupment of the tax- 
payers' investment in clean coal projects did not exist. 

We recommended that the Department establish financial policies and procedures 
over Departmental recoupment activities and implement mechanisms to ensure that 
sponsor repayments are timely, accurate, and complete. In responding to our report, 
the Department stated that it planned to develop such policies and procedures for 
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inclusion in the Department's Accounting Handbook. This action is expected to be 
completed by J anuary 31, 1997. In addition, as a result of the audit, the Depart- 
ment created a Repayment Process Improvement Team which recommended actions 
to track, account for, and verify moneys due from sponsors. 

COOPERATIVE RESEARCH AND DEVELOPMENT AGREEMENTS 

I would like to discuss two audits dealing with cooperative research and develop- 
ment agreements at the Department's national laboratories. The Department of En- 
ergy contracts with management and operating contractors to operate its national 
laboratories. The laboratories are involved in multiple areas of research and devel- 
opment in science and nuclear technologies. This includes efforts to transfer tech- 
nology developed at the laboratories to the private sector. One of the mechanisms 
used to achieve this goal is the Cooperative Research and Development Agreement 
(CRADA). As part of these agreements, the Government contributes facilities, per- 
sonnel, and equipment, commonly referred to as funds-in-kind, while the private 
sector partner may make cash payments to the Government in addition to its own 
in-kind contributions. The Department intended that CRADAs provide mutual bene- 
fits to the Department and industry, such as leveraging scarce research and devel- 
opment resources, increasing the exchange of ideas, and providing access to facili- 
ties, equipment, and experts. 

To put the use of this type of agreement in some perspective, as of November 
1994, the Sandia National Laboratories, one of the Department's largest labora- 
tories, had 210 agreements totaling approximately $546 million. The Department's 
cost share for these agreements was about $241 million. Of the industry partners' 
$306 million cost share, about $272 million was in-kind, with the remaining $34 
million being cash payments to the Department. Our December 30, 1994, report, 
"Audit of Verification of Cooperative Research and Development Agreement Partner 
Funds-ln-Kind Contributions at Sandia National Laboratories," disclosed that cur- 
rent practices were inadequate for verifying partner in-kind contributions. 

We also audited the Department's administration of CRADAs at several other na- 
tional laboratories. That audit report, issued on May 19, 1995, disclosed that efforts 
to manage cooperative research and development agreements at Los Alamos, Oak 
Ridge and Lawrence Livermore National Laboratories did not fully achieve the De- 
partment's policy goals. As was the case in our earlier audit at Sandia, we found 
that agreement provisions did not ensure an accurate valuation of partner contribu- 
tions. Specifically, we found that: (i) the three laboratories did not employ standard 
accounting and audit procedures with appropriate tracking of funds to verify the 
value partners assigned to their in-kind contributions: and (ii) the Department es- 
tablished cost sharing goals without any mechanism to validate that partners were 
meeting their cost share commitments. As a result, we recommended that the De- 
partment establish a mechanism to ensure proper valuation of partner contributions 
to CRADAs. DOE management did not agree with our conclusion and recommenda- 
tion. In responding to our report, management contended that implementing rigid 
controls would undermine the success of the CRADA program and would limit the 
ability to transfer technology to the private sector. We believe the recommended con- 
trols are not "rigid," but are responsible actions which would assist the Department 
in achieving the goal of expanding research and development activities in a con- 
strained budget environment. Therefore, we are not in agreement with the Depart- 
ment's position on this matter. 

This concludes my prepared remarks, Mr. Chairman. I will be pleased to answer 
any questions you and your colleagues may have. 

Mr. Rohrabacher. Thank you, very much. There are several 
questions that come to mind. 

Mr. Lewis? 

STATEMENT OF MR. ROGER A. LEWIS, SENIOR ADVISOR, OF- 
FICE OF STRATEGIC COMPUTING AND SIMULATION, OFFICE 

OF DEFENSE PROGRAMS, U.S. DEPARTMENT OF ENERGY 

Mr. Lewis. Good morning, Mr. Chairman, members of the En- 
ergy and Environment Subcommittee. I am Roger Lewis, a Senior 
Advisory in the Office of Defense Programs. 

It is a pleasure to appear before you in response to your invita- 
tion of J uly 18, 1996, to Secretary of Energy O'Leary. 
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I have submitted a written statement for the record and would 
like to briefly summarize it, emphasizing the following four points: 

The Department of Energy recognizes the need to identify addi- 
tional means of cost-sharing or leveraging other resources to better 
accomplish our research and development activities. 

We agree that additional work can and is being done in this 
area. 

We believe that there are circumstances where an over-emphasis 
on cost-sharing or recoupment could make agreement to work on 
shared problems more costly and difficult, resulting in lower re- 
search and development performance. 

We desire to work with the Subcommittee and others in Congress 
to identify and address other areas where improvements could re- 
sult in lower research and development costs to the taxpayer, and 
additional nonfederal funds being apply to pay for research and de- 
velopment activities. 

We applaud the initiative that you, Mr. Chairman, and Members 
of the Subcommittee, have shown in holding this hearing to ad- 
dress funding Department of Energy research and development in 
a constrained budget environment. 

We agree that the use of creative methods to defray the cost of 
funding DOE R&D programs will become and, we submit, have al- 
ready become, increasingly important. 

The Department of Energy has not, as a general practice, explic- 
itly addressed recoupment in developing its research and develop- 
ment strategy on either a program or project basis unless specifi- 
cally directed to do so by the Congress. 

It is desirable for the Department to develop general principles 
and criteria to address cost-sharing and recoupment on a more 
comprehensive and consistent basis. 

However, we should also note that attempts to recoup costs nec- 
essarily involve complex trade-offs between front-end costs to the 
government versus future-year recoupment. 

There is no free lunch. 

Generally speaking, the higher the future recoupment require- 
ment, the greater will be the government's front-end cost of achiev- 
ing a given project. 

Also, the government is engaged in a wide variety of R&D activi- 
ties. Some are totally basic research in nature, where others are at 
varying points in the applied R&D spectrum. 

The more basic the research is, the lower the potential for 
recoupment, since the benefits of basic research often cannot be 
sufficiently appropriated by those who pay for it. 

Nevertheless, the Department has looked at these issues in the 
past and is doing so at present. While the actual amount changes 
over time due to project completion, project changes, and in some 
cases termination activities, we estimate that between $1 billion 
and $1.5 billion of our research and development activities are cur- 
rently cost-shared. 

Because of the current austerity in research and development 
budgets and specific reductions in technology transfer partnership 
programs, the level of cost-sharing has not been growing and we 
believe is somewhat less this year than last. 
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An example of a successful use of cost -sharing are the Depart- 
ment's CRADAs. The Department averaged 44 percent of the total 
investment in Cooperative Research and Development Agreements 
against a 56 percent partner contribution when all the CRADAs 
are reviewed collectively. 

In programs that are more applied such as energy efficiency, for 
example, the partner contribution can be as high as 65 percent, 
while in the more basic research programs such as those of energy 
research the federal share typically would be more than the 44 fed- 
eral share average. 

As provided by statute, we can accomplish our work either solely 
with our own resources, or by involving others on either a cost- 
share or fully funded basis. 

We seek public funds to accomplish specific mission activities, 
and use cost-shared agreements and other tools as part of effective 
program management to achieve the Department's objectives. 

In selection of an approach to leveraging federal R&D dollars, 
the selection ultimately depends on what purpose one is trying to 
achieve. 

If one is trying to incentivize industry to develop a technology for 
broad social purposes, then cost-sharing could be considered a form 
of investment in the other party. 

In some cases, the taxpayers' investment payoff could be ob- 
tained outside the confines of the researcn and development 
project, for example by providing a cleaner environment and im- 
proved quality of life. 

This may be the case if DOE is promoting the development of a 
new energy-efficient technology. 

If the purpose is to develop technology to address a pressing mis- 
sion requirement such as developing a technology to help clean up 
a Department of Energy site and to comply with regulatory stand- 
ards and criteria, then cost-sharing is primarily the means of re- 
ducing the taxpayers' ultimate cost and compensating the other 
party for their investment in our problem by providing them rea- 
sonable access to the resulting technology and intellectual property 
for their purposes. 

We pledge to work with this Committee and others in the Con- 
gress to improve the effectiveness and efficiency of our R&D pro- 
grams and identify areas where additional statutory authority is 
required. 

In addition to exploring cost-sharing arrangements and 
recoupment, the Subcommittee might also wish to review the op- 
portunities and barriers to the nonfederal reimbursable use of our 
laboratories and facilities. 

Often we are told that promising interactions fail to come to clo- 
sure because of barriers to our reimbursable use of our facilities. 

If we can accommodate additional appropriate work using exist- 
ing under-utilized capacity, then we reduce the net overhead costs 
the Department of Energy bears and increase the direct research 
and development buying power of our appropriations. 

This could have a substantial positive impact in this constrained 
budget environment. 

We thank you for the opportunity to appear before you today, 
and we will be happy to respond to any questions. 
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[The prepared statement of M r. Lewis follows:] 

STATEMENT OF ROGER LEWIS 
UNITED STATES DEPARTMENT OF ENERGY 
BEFORE THE SUBCOMMITTEE ON ENERGY AND ENVIRONMENT 
HOUSE COMMITTEE ON SCIENCE 
AUGUST 1, 1996 

Good morning, Mr. Chairman and members of the Energy and Environment Sub- 
committee. I am Roger Lewis, a senior advisor in the Office of Defense Programs. 
It is a pieasure to appear before you in response to your invitation of J uiy 18, 1996 
to Secretary of Energy O'Leary. 

We appiaud the initiative that you, Mr. Chairman and members of the Sub- 
committee, have shown in holding this hearing to address funding Department of 
Energy (DOE) Research and Development (R&D) in a constrained budget environ- 
ment. We agree that the use of creative methods to either fund or to defray the cost 
of funding DOE R&D programs wiii become, and we submit aiready has become, 
increasingiy important. So we approach this hearing from the perspective of shared 
recognition with the Congress on the importance of this issue and the need to maxi- 
mize the effectiveness of the taxpayers' research and deveiopment investments. 

The Department of Energy has not, as a generai practice, expiicitiy addressed 
recoupment in deveioping its research and deveiopment strategy on either a pro- 
gram or project basis, uniess specificaiiy directed to do so by the Congress. It is pos- 
sibie and probabiy desirabie for the Department to develop general principles and 
criteria to address cost-sharing and recoupment on a more comprehensive and con- 
sistent basis. At a minimum this would help address concerns regarding whether 
we are maximizing the buying power of the taxpayers' investment. 

However, we should also note that attempts to recoup costs necessarily involve 
complex tradeoffs between the front-end costs to the government versus future-year 
recoupment, among other tradeoffs. There is no free lunch. Generally speaking, the 
higher the future recoupment requirement, the greater will be the government's 
front end cost of achieving a given project. Also, the government is engaged in a 
wide variety of R&D activities: some are totally basic research in nature, while oth- 
ers are at varying points on the applied R&D spectrum. The more basic the research 
is, the lower the potential for recoupment, since the benefits of basic research often 
cannot be sufficiently appropriated by those who pay for it. Nevertheless, the De- 
partment has looked at these issues in the past, and is doing so at present. 

The Department currently employs two basic approaches to leverage taxpayers' 
R&D dollars— cost-sharing and recoupment. The Department also charges user fees 
at some specialized research facilities to cover the incremental cost of the use of 
those facilities by other organizations for proprietary or commercial work. Of these, 
cost-sharing is the principal mechanism used by the Department for this purpose. 

In specific instances, the Congress has required the Department to negotiate 
recoupment provisions as part of major programs. And while the Department has 
some arrangements that call for the recovery of all or part of the Department's in- 
vestment from successful commercialization, such as the advanced light water reac- 
tor program, there has been relatively little repayment generated up to this time. 
Major programs within the Department were the subject of a recent U.S. General 
Accounting Office report for the Subcommittee— "Energy Research: Opportunities 
Exist to Recover Federal Investment in Technology Development Projects," GAO/ 
RCED-96-141, J une26, 1996— which included the Department's comments. 

Cost-Sharing and Licensing 

While the actual amount changes over time, due to project completion, project 
changes and, in some cases, termination of activities, we estimate that between $1 
billion and $1.5 billion of our research and development activities are currently cost- 
shared. Because of the current austerity in research and development budgets, and 
specific reductions in technology transfer/partnership programs, the level of cost- 
sharing has not been growing, and we believe is somewhat less this year than last. 

An example of a successful use of cost-sharing are the Department's CRADAs. The 
Department averaged 44 percent of the total investment in Cooperative Research 
and Development Agreements (CRADAs) against a 56 percent partner contribution 
when all CRADAs were reviewed collectively. In programs that were more applied. 
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such as Energy Efficiency for exampie, the partner contribution can be as high as 
65%, whiie in more basic research programs, such as those of Energy Research, the 
federai share typicaiiy wouid be above the 44% federai share average. Cost-sharing 
ratios can vary substantiaiiy among agreements. 

Large-scaie cost-sharing programs, such as the Ciean Coai Technology program, 
have an institutionalized cost-sharing process as part of the negotiating process to 
reach a specific agreement. In the case of other research and development activities, 
the Department designs the research program broadly and takes advantage of cost- 
shared and other collaborations that arise in response to announcements, outreach, 
or partner initiative. I n either case, we work with the Congress to identify the fund- 
ing requirements needed to accomplish specific objectives and bodies of work. As 
provided by statute, we can accomplish this work either solely with our own re- 
sources, or by involving others on either a cost-shared or fully-funded basis. We seek 
public funds to accomplish specific mission activities, and use cost-shared agree- 
ments and other tools as part of effective program management to achieve the De- 
partment's objectives. 

Typically, licensing agreements should not be considered as cost shared. The De- 
partment of Energy, or our laboratories and facilities, expends funds for patenting 
and copyright processing, patent prosecution, and patent maintenance. We can 
apply some of the royalties received against the accounts that bore those costs. 

Some inventions are owned by DOE. In FY 199S, twelve licenses for commercial 
practice of DOE -owned patents were granted. These agreements allow for commer- 
cial use of inventions covered by DOE-owned patents, and are generally subject to 
royalties and reporting provisions. All licenses granted in 1995 were nonexclusive, 
although authority to grant exclusive licenses in some circumstances exists. Most 
of the licensing activities are conducted, pursuant to statute, by our contractor-oper- 
ated laboratories and facilities. And since most of future licensing revenue is cur- 
rently earmarked by statute for inventors (this was enacted as part of P.L. 104-113), 
this activity appears to have little potential to reduce DOE'S budget. 

Departmental Authority 

R&D support is provided by DOE to the recipient by procurement contracts, 
grants or cooperative agreements. The provisions of procurement contracts follow 
the guidance provided in the Federal Acquisition Regulations and the DOE Acquisi- 
tion Regulations (DEAR). The provisions for grants and cooperative agreements fol- 
low the guidance provided in the DOE Financial Assistance Regulations at 10 CFR 
600. Specific requirements for cost sharing are found at 10 CFR 600.123. The DEAR 
contains instructions on cost "participation" at Subpart 917.70. (48 CFR 917.70). 
The DEAR is couched in terms of policy rather than contract clauses. It states at 
917.7001(d) that cost participation is required for demonstration projects unless ex- 
empted by the Under Secretary. DOE has no general regulations specifying terms 
and conditions for transactions that might provide for recoupment. 

The Department does have a Model CRADA, as required by law, and follows Fed- 
eral acquisition and financial assistance regulations in its contracts and grants/coop- 
erative agreements, and these provisions are published and available— they reflect 
the broad framework. Individual agreements often have variations of clauses, and 
in some cases unique terms. The Department approaches cost sharing from the per- 
spective that our partners' contributions are reducing the taxpayers' cost and risk 
with their investment and, as provided by law, are entitled to reasonable recogni- 
tion, such as rights in resulting intellectual property. 

CRADAs are submitted to DOE for approval by the contractor operating an eligi- 
ble facility. General policy guidance and approved terms and conditions are set forth 
in the "Modular CRADA" which is made available to the contractors, contracting of- 
ficers and the public. 

The Department's formal regulations, guidance, and policies covering cost sharing 
are found at 10 CFR 600.123. The DEAR contains instructions on cost "participa- 
tion" at Subpart 917.70 (48 CFR 917.70). 

Licensing of Government-owned patents is authorized by 35 U.S.C. 207-209, and 
implemented by Government-wide regulations issued by the Department of Com- 
merce, 37 CFR 404. The regulations specify policies, criteria and procedures for such 
licensing. These regulations are currently under review by Commerce and an inter- 
agency task force for purposes of, among other things, streamlining exclusive license 
procedures. Technology Transfer Regulations governing contracts for the operation 
of DOE facilities where the contractor has been given the authority to license inven- 
tions and receive royalties are found at 48 CFR 970.5204-40. 

Per 35 use 200 (Bayh-Dole), and as authorized by the Atomic Energy Act of 
1954, 42 use 2182 and section 9 of the Federal Nonnuclear Energy Research and 
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Develcpment Act of 1974, 42 DSC 5908 in furtherance of the Presidential Memoran- 
dum to the Heads of Executive Departments and Agencies on Government Patent 
Policy issued February 18, 1983, and Executive Order No. 12591 issued April 10, 
1987, most inventions arising from DOE funded research are owned by the contrac- 
tor making the invention, without provision for return of royalties to DOE. Contrac- 
tors operating DOE facilities receive royalties from the licensing of technology which 
they own. Their royalties are shared with the inventors or used at the facility. Sec- 
tions 35 DSC 202 and 15 DSC 3710a-3710c govern royalties received by the facili- 
ties. 

DOE implemented the cost sharing requirements of EPACT immediately upon en- 
actment, and issued final guidelines in March 1996 by Acquisition Letter 96-04 and 
Financial Assistance Letter 96-01. 


Issues 

The selection of an approach to leveraging federal R&D dollars ultimately depends 
on what purpose one is trying to achieve. If one is trying to incentivize industry to 
develop a technology for broad social purposes, then the cost-sharing could be con- 
sidered a form of investment in the other party. I n some cases the taxpayers' invest- 
ment pay-off could be obtained outside of the confines of the research and develop- 
ment project, for example by providing a cleaner environment and improved quality 
of life. This may be the case if DOE is promoting the development of new energy 
efficient technology. If the purpose is to develop a technology to address a pressing 
mission requirement, such as developing a technology to help clean up a Depart- 
ment of Energy site and to comply with regulatory standards and criteria, then cost 
sharing is primarily a means of reducing the taxpayers' ultimate costs, and com- 
pensating the other party for their investment in our problem by providing them 
reasonable access to the resulting technology and intellectual property for their pur- 
poses. 

While we are mindful that the Subcommittee is interested in understanding the 
strengths and weaknesses of different approaches, we do not think they are fully 
interchangeable. Recoupment could be addressed within these other agreements and 
in itself is not a typically a stand-alone agreement. A CRADA is different from a 
contract, grant or cooperative agreement in that while there is cost-sharing, no fed- 
eral funds go to our partners. The purpose of a CRADA is to share the value of joint 
efforts and to maximize the impact of the scarce resources of all parties. 

We pledge to work with this Committee and others in the Congress to improve 
the effectiveness and efficiency of our R&D programs and to identify areas where 
additional statutory authority is required. In this regard, we know of no barrier to 
the Department pursuing any research activity on a cost-shared basis. The Depart- 
ment could assert authority to require recoupment, ex ante, in those agreements in 
which federal funds are provided to our research and development partners. It is 
not clear that where there is cost-sharing, but the federal funds remain with the 
federal activity, such as under a CRADA, that there is clear authority to seek to 
negotiate recoupment. 

The Department has examined the issue of recoupment, or investment offsets, 
from time to time, most recently during the tenure of Deputy Secretary Moore. 
From our perspective, requiring a universal recoupment provision in all of our R&D 
projects poses significant costs and creates significant barriers to collaboration. It 
would require that the Department administratively maintain a tie to a large num- 
ber of contracts, grants, financial assistance agreements, cooperative agreements, 
and potential CRADAs and other agreements, long after they are completed. 

Not every research and development agreement will lead to a commercially viable 
outcome. In the private sector it is considered good, according to several studies, if 
fifteen percent of the research and development activities get incorporated into a 
product line and generate revenue. There are a few home runs, a number that break 
even, and a number that don't pan out and are treated as losses. We would need 
to treat every agreement as a potential "winner" and incur the negotiation, monitor- 
ing, and audit costs as a result. Also, because the funds recouped would go directly 
back to the Treasury, the Department would be increasing its administrative ex- 
penses without a commensurate return at a time these resources are being reduced, 
even if there was a revenue stream generated. Under present law, such revenues 
would not defray the Department's expenses, nor provide an alternative source of 
funds for the Department's own R&D activities. 

It is also important to note that negotiations on recoupment would be difficult and 
complex, especially when trying to determine the value of an incremental improve- 
ment to an existing product (such as a small percentage improvement in engine effi- 
ciency), as opposed to an entirely new product. The Department currently does nego- 
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tiate royalty bearing licenses. In some discussions it has been suggested that royalty 
payments be deducted from the amount to be recouped. It is thus not clear how 
much additional revenue, if any, we are likely to generate and how to compare it 
to the human and financial cost of administering this process and its effect on our 
partners' interest in working on these public projects. 

From the partner's point of view, recoupment lessens the incentive to participate 
in the D^artment's activities and may consequently increase the cost to the tax- 
payer of individual projects. The partner may also be wary of accepting a potentially 
unlimited period of time during which he would be liable to a contract audit, and 
other investigations. Small businesses, especially, may prefer not to partner. If there 
is a decrease in partnership activities, the taxpayers could lose the anticipated bene- 
fits of partner business success and investment. Also, other public benefits could be 
lost if an arbitrary federal recoupment requirement made the financial break-even/ 
profitability hurdletoo high. 


Conclusion 

Mr. Chairman and members of the Subcommittee, the Department of Energy has 
been exploring, and will continue to explore, the most effective and appropriate 
ways of funding our research and development activities. We share with the Sub- 
committee the belief that we can expand the utilization of non-Federal funds in the 
accomplishment of Federal Research and Development activities. In May of this 
year. Deputy Secretary Charles B. Curtis directed that a study of R&D leveraging 
and financing alternatives be conducted within the Department. We expect the 
study to be completed before the end of the year and intend to share the results 
of this work with the Subcommittee and the Congress. 

In addition to exploring cost-sharing arrangements and recoupment, the Sub- 
committee might also wish to review the opportunities and barriers to the non-fed- 
eral reimbursable use of our laboratories and facilities. Often, we are told, promising 
interactions fail to come to closure because of barriers to the reimbursable use of 
our facilities. If we can accommodate additional appropriate work without adding 
capacity, the Nation gains. If we can accommodate additional appropriate work 
using existing underutilized capacity, then we reduce the net overhead cost that the 
Department of Energy bears, and increase the direct research and development buy- 
ing power of our appropriations. This could have a substantial positive impact in 
this constrained budget environment. We hope that you will consider these as well 
as other meritorious ideas that this hearing and other efforts of the Subcommittee 
may identify. 

We thank you for the opportunity to appear before you today and would be 
pleased to respond to any questions you may have. 

Mr. Rohrabacher. As you can hear by the bells going off, we 
have two votes I believe that we face here. So instead of proceeding 
with the questions, I am going to break this hearing until imme- 
diately after the second vote, which should be about 15 minutes. 

So thank you very much. We are in recess for 15 minutes. 

[Brief recess.] 

Mr. Rohrabacher. This hearing will come to order. 

I just had some interesting discussions about this subject on the 
Floor where several of the more veteran Members told me that, 
while it was a good idea, forget it! Henson Moore tried to do that 
a long time ago, and 

[Laughter.] 

Mr. Rohrabacher. But, you know, here we are cutting people off 
of welfare. For the first time, this Congress has made a determina- 
tion that the poor people of this country are not served well by 
making them dependent on government largess. 

We cannot in good faith cut poor people off of welfare while we 
permit large corporations to make tens of millions, and hundreds 
of millions of dollars of profit basically at the expense of the tax- 
payer when the taxpayer has provided a subsidy to that that they 
do not get back. 
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If we do not take on big business and basically the welfare that 
goes in their direction, I do not see how we can in good faith go 
after the little guy and say we are going to cut you off of the wel- 
fare dole. 

So that is just the moral implications, but there is a practical im- 
plication to this as well. That is, if we do not require a payback, 
businesses that could do the job on their own are inclined to ask 
the government for money. Why not? 

If we do not require the money to be paid back, if we are provid- 
ing money for research that develops a new product for a company, 
that company will not go to the private sector to raise that money 
even though it can; and it seems to me that again at a time when 
we are cutting programs which we believe— you know, we are try- 
ing to cut out everything that is not absolutely necessary for the 
government to do for the average person, for the average citizen— 
for us not to set that same criteria for the corporate world is not 
only inconsistent, it is an abomination. 

Because what we have here, we are talking about some corpora- 
tions that are making huge profits. And there is nothing wrong 
with huge profits as long as people have taken the risk with their 
own money in order to make those. 

And that will lead into my questions here because— and, by the 
way, if a corporation can go to a private-sector source and get the 
money that is needed to set up a laboratory, or to do the scientific 
investigation, well, then, that company should go in that direction. 

We should not be using scarce dollars to do what can be done in 
the private sector. These are some of the fundamental issues that 
we are talking about today. 

So, Mr. Moore, is the senior fellow who just told me to forget it, 
should we just forget it? Or do we have a chance to actually accom- 
plish something here? 

Mr. Moore. Mr. Chairman, I would urge you not to forget it. I 
think that you are talking about a culture change. 

One thing we learned in the Department of Energy when I was 
there was that culture changes take longer than two, or three, or 
four, sometimes as long as five or six years to implement. 

You are talking about basically, certainly, changes in the law, 
seeing that the law is being implemented and followed, but you are 
also talking about a culture change in the laboratories, in DOE, 
and even the members of this Committee, where everybody gets on 
the same parallel soundtrack that, by golly, we are interested in 
cost-sharing. We are interested in recoupment, and we intend to 
see it happen. 

When that culture change takes place, you will find all the prob- 
lems that I encountered in the early years of trying to change that 
culture disappear. 

I think it is important that we keep the National Laboratories 
in existence. They are, as we used to say in our time on duty, on 
deck, national jewels. 

Some of the finest minds in the world are in those laboratories. 
It is not going to be possible to continue to fund them at even to- 
day's levels with the appropriations. You can look at the trend 
lines. 
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This offers a way to have the money come back, to continue to 
bring about new research and deveiopment projects that maintain 
the vision and the technoiogicai iead the United States is known 
for. 

So it is both, as you say, a morai question of peopie not getting 
something for nothing and paying for it, which they wouid do in 
the private sector; but it is aiso a matter of it is the way, i think, 
to come up with the funds to maintain one of the ieading research 
programs in the worid. 

Mr. Rohrabacher. Where the morai and the practicai argu- 
ments come together, i think that that is 

Mr. Moore. Absoiuteiy. 

Mr. Rohrabacher. it is incumbent upon us to move forward in 
that direction. 

Mr. Lewis seemed to indicate there wouid be some probiems. 

And, Mr. Lewis, with aii due respect, your testimony reminded 
me a iittie bit of the adage about what Ronaid Reagan used to say 
about experts. H e used to say, you know, go to an expert and he 
wiii teii you every reason why something cannot be done. You cer- 
tainiy did outiine some of the probiems that we wouid have in ac- 
compiishing this. 

Mr. Moore, do you have any comments specificaiiy on Mr. Lewis' 
testimony? And, Mr. Lewis, you can feei free to give your retort. 

Mr. Moore, i think i have heard most of what Mr. Lewis had 
to say before, i think there was one interesting new comment, and 
that was the fact that there is a socioiogicai reason and advantage 
to getting these things out of the hands of the pubiic and not worry 
about, or not make that dependent upon cost recoupment or cost 
sharing. That is a phiiosophicai difference. 

That is not one that i guess we shared too heaviiy on our watch, 
it was one that we iook at the other way around, if it was a great 
idea, the peopie wouid be wiiiing to pay to put it on the market. 

Now basic research, we are not taiking about that. We are taik- 
ing about appiied research. So basic research fits i think the de- 
scription Mr. Lewis gave. 

The deveiopment of weapons' systems agrees with that. 

Aimost anything eise you can think of that has a commerdai ap- 
piication i think you neki to iook very hard at, "Why won't peopie 
pay for it?" 

i iearned a iesson eariy in iifethat i taught my chiidren. We had 
a Coiiie femaie and she had puppies by a non-Coiiie father, i put 
an ad in the paper, "Free, Haif-Coiiie Pups." Two weeks went by 
and not a singie caii. 

i put an ad in the paper saying, "Haif-Coiiie pups, $25." i soid 
them aii the first day. 

[Laughter.] 

Mr. Moore. That taught me a very vaiuabie iesson. if it is free, 
it is not worth anything, or peopie are not going to offer to pay for 
it. if you put a price to it, businessmen understand that, and they 
wiii come to the door and they wiii work with you. 

Mr. Rohrabacher. Aii right. 

i am going to— i guess Mr. Roemer is not here— Mr. Baker wouid 
be next, and then i wiii come back and ask some further questions. 
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Mr. Baker of California. Okay, if we can now move on past the 
price-fixing on pharmaceuticals and other quick fixes, I think the 
time for debating whether or not we are going to charge for re- 
search is over. 

Obviously, if we want to get products from let's say the defense 
side of the laboratories into the commercial side, we have to find 
a mechanism to do that. 

There will be less and less money spent on research if we do not 
find ways to do it. So I think the d^ate is over. 

The question is: do we charge up front? Do we charge to get 
recoupment? Or do we look for winners and then license, and then 
forever have a return? 

Then, secondly, which takes out the onus of coming up with the 
money in the first place, but when a product is a winner we become 
a licensing agent, and in Mr. Rohraoacher's pharmaceutical exam- 
ple we would have been a one percent partner forever. We would 
not have to fix their price or do any other heavy-handed govern- 
ment intervention, but if a pharmaceutical became a marketable 
item, we would win. If it does not, nobody wins. But we should not 
restrict research Just on the basis of somdDody's ability to pay. 

But when we do get a winner, we want our share. 

Secondly, are we an end user? 

Are we working with people that want to fix a machine for their 
marketing process or manufacturing process? 

If so, they pay a small fee because we have an expertise and we 
share that with them and a manufacturer. 

But if they are making a product that goes out world-wide, then 
we become licensing agents. 

I think we will not then prevent people from coming to us. We 
instead will just become their partner. I think it is very important 
that we work out these mechanisms within the laboratories that 
we share. 

Third, we have to decide whether we are going to have a re- 
search account, because incentives work. I do not know about Collie 
pups, and I do not know about vets and taxidermists, but I do 
know if we say to a laboratory, if your secrets can be marketable 
with company X and you work in a CRADA or some other agree- 
ment, and they become successful, you are going to get X number 
of dollars back in a research account which comes back to your lab- 
oratory through the regular budgeting process. 

I do not believe in slush funds hidden away at the various lab- 
oratories, but if we had a research account and 20 percent of that 
was going to go to Oak Ridge, then Oak Ridge would have an in- 
centive to market their products and have a return on those prod- 
ucts because then th^ would pay for future research. 

So I think mechanisms can be established which will allow our 
great treasures, as Mr. Moore mentioned, to be used by the private 
sector and have us return some of the money that was paid for by 
the taxpayers. 

Eventually I see the day when research funds would be larger 
than they are today, not paid for at taxpayers' expense. But it 
takes a willingness of the Department and the people who have 
worked with the Department such as the Auditor General and 
those folks, to get together and design the mechanism. 
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How can we do it so it is not front-loaded and discourages people 
from coming to the labs? The problem with Mr. Rohrabacher's ex- 
ample of the pharmaceutical company and fixing their prices, if you 
did that once, no one would come back. 

Who wants to come to the Federal Government to have their 
prices fixed? We have a tremendous capability in our laboratories, 
and we can share them with people who want to bring products 
from let's say the defense side out into the public sector. We have 
got to find that mechanism and do it. 

So let me ask Mr. Li just to start it. You had some ideas for flexi- 
bility. 

Would it scare you to have a research account in the Department 
of Energy, and the more money that Oak Ridge puts in, the more 
they would get back? Would that bother you? 

Mr. Li. Well, I need to explain from the standpoint that I can see 
some advantages and some disadvantages from having such a fund. 
Let me see if I can explain it from this perspective. 

Some of the programs that are under recoupment provisions 
right now are, in essence, being terminated at the end of their 
phases. Some may argue that if you send the money back from the 
recoupment provisions, that it would no longer go to a program 
that exists— for example, the Clean Coal Technology. 

So that would be an issue. 

Another issue would be that the government, in deference to the 
Congress, would be the one to make those decisions as to whether 
or not that money should go back to the research community, or 
whether or not there are other priorities throughout the govern- 
ment that need those particular funds. 

Mr. Baker of California. That takes away the incentive. 

Mr. Li. I understand that. 

Mr. Baker of California. And this President and the last Presi- 
dent both had gas taxes for deficit reduction. I mean, all you have 
to do is drive in D.C. to know what the condition of the road is. 
You do not have user fees to pay off a deficit; you have user fees 
to build roads. 

So there was no incentive for anybody to go out and really work 
on collecting gas taxes if it does not come back to the product. 

I do not think we can support the government on research. There 
would be no incentive for anybody to cooperate and go out and 
market products and do the things they have to do. 

Mr. Li. I was going to provide you an example to support your 
position, your point. We recently testified on fees that conces- 
sionaires get from land management agencies. We found that in 
the cases where a substantial amount of those fees went back to 
the agencies, that the rate of return was actually greater than 
those instances where they did not. 

So I understand what you are saying in terms of the incentives. 
We have found that to be true. 

Mr. Baker of California. I do feel, though, that the Congress or 
someone has to maintain control over the budget process. So I 
think it would be an account within the Department of Energy that 
would still have to go through the budget process. 
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In your coal example, if it is a regular function and we have set 
it up so that we would get recoupment for the Clean Coal Program 
that could go back, also. 

I do not think there is anything wrong with a percentage in that 
account going back to the program where it came from. 

Mr. Lewis, can you think of anything wrong with having incen- 
tives for research? 

Mr. Lewis. None whatsoever. And in our written testimony we 
expressed a concern that the issue of fees coming back in would, 
unless there are statutory changes, go back into the Treasury. 

We were not sure that the added administrative costs of DOE 
monitoring, you know, for in some cases 20 years, a small business 
that may not have received a federal dollar but did participate in 
a CRADA, that that would increase our costs. And it might have 
a return to the T reasury which may or may not be equal or greater 
to our costs but would not return to the Department or a mission 
function. 

So we saw that as a net reduction of our buying power as an 
R&D agency based upon an existing statute. 

So we do not necessarily object in theory to Congressional im- 
provements. We want to work with you on that. We do point out 
that it would be easier if we had the type of change that you pro- 
pose. 

There also I think needs to be kind of a compact that if we do 
get funds back, that they somehow are not then decremented on 
the annual appropriations side. 

Or, otherwise you take away the incentive— you know, you can't 
give on one hand and take away on the other. So there perhaps 
needs to be some sort of process whereby priorities that are meri- 
torious, but not at the founding level, somehow get rewarded or 
picked from this additionally rather than somehow blending, and 
we still get X number of dollars in total, but some percent of it is 
from the incentive fund that somehow then does not add to our 
buying power. 

Mr. Baker of California. I understand. 

We have been reducing the expenditure. 

One last question, Mr. Chairman. I know my time is up. Mr. 
Friedman, do you see any problem with offering incentives for re- 
search? 

Mr. Friedman. Mr. Baker, we have not specifically looked at that 
from an audit perspective, but I will tell you I do not believe we 
have a problem. 

Sometimes in the I nspector General community we are the fairly 
traditional— we are traditionalists, in many respects. I think there 
are a number of issues which would have to be resolved, some of 
which would be discussed by the prior speakers, before we could 
endorse it specifically, but I see no fundamental problem with it. 

Mr. Baker of California. And there is nothing wrong with 
backloading it if a product becomes marketable— we get a licensing 
commission or a fee? 

Mr. Friedman. No. As a matter of fact, the whole principal be- 
hind the recoupment in the Clean Coal Technology Program is 
based on successful commercialization, which implies and one could 
infer means once sales have been made. 
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So I have no problem with that. 

Mr. Baker of California. My hesitation with front-loaded fees is 
you discourage research. If somebody wants to have a whiz-bang 
machine that will cure cataracts in the eyes using LASER tech- 
nology, we want them to come in and try. 

If it fails, society is not better off, and no one is better off, but 
at least we have tried. And if we charge fees to everybody that 
comes in, a static— and I think it was Mr. Li that mentioned the 
flexibility aspect— if we charge everybody 50 percent, by God they 
are coming in here and using our facilities and we want X number 
of bucks, we will discourage research that can lead to great break- 
throughs in medicine. 

So I am trying to put the flexibility in here, and at the same time 
give incentives so that that laboratory A will go out and actually 
hustle people. I can see business parks being set up around labora- 
tories where high-tech firms would come in to use, in the case of 
Livermore, laser facilities. 

So that is what I am getting at, the incentive to market these. 

Mr. Rohrabacher. The devil absolutely could be in the details. 
In your testimony you mentioned about the exclusion of certain 
areas that we did not have to count towards reimbursement 

Mr. Friedman. Right. 

Mr. Rohrabacher. And that in itself made a mockery of the 
whole concept and did not make it a profitable venture, and prob- 
ably took it into the area that Mr. Lewis was talking about that 
it became so complicated it was not even profitable to do after so 
much of that complication. 

Mr. Foley, would you like to proceed? 

Mr. Foley. Thank you, Mr. Chairman. 

These questions are for the Inspector General. We talked last 
week about the Advanced Lighwater Reactor, and we tried to elimi- 
nate its funding on the Floor. We were successful the year before 
in eliminating the Gas Turbine Reactor. 

But during those discussions in the debate, there were a number 
of issues raised regarding the contracts that were negotiated. 

I understand the terms of the Cooperative Agreement between 
DOE and the Advanced Reactor Corporation. DOE is entitled to re- 
cover program costs from the royalties of Advanced Lighwater Re- 
actors sold even if the program is terminated ahead of schedule. 

In fact, I understand language from the contract to specifically 
read: 

"If the Cooperative Agreement is terminated, this recoupment 
agreement shall become effective on the date the Cooperative 
Agreement is terminated." 

My question is: Based on your knowledge of the Cooperative 
Agreement, is this an accurate perception? 

Also, I would like to have provided for the Subcommittee and my 
office details and the language supporting it on the document. 

Are you prepared to answer that? 

Mr. Friedman. Mr. Foley, regretfully I am not prepared to an- 
swer it. I am not sure I have those details, but we will scour our 
records and if we have anything that can be helpful, we will submit 
it to you. 
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Mr. Foley. Okay. Secondly, the Cooperative Agreement between 
Advanced Reactor Corporation and the DOE reportedly contains 
several loopholes that ultimately may jeopardize any recoupment of 
cost. 

Specifically there are limitations as to when royalties can be col- 
lected and which utilities are exempt from paying them. 

Worse still, there is a clause allowing the Secretary of Energy at 
her discretion to waive all recoupment costs to protect the economic 
competitiveness of the reactor vendors. 

So as I understand the agreement, there are no guarantees that 
taxpayers will ever recover a single dollar. 

Are these clauses, in fact, in the agreement? And is my impres- 
sion accurate? 

Mr. Friedman. Well I can speak in generic terms, Mr. Foley. I 
cannot give you the specific details of that Agreement. I do not 
have them on instant recall. 

Essentially you are raising issues which confirm the issues 
raised in our report, which says there are enough exemptions built 
into these Agreements both in terms of the overall model and the 
specific agreements to effectively make it almost virtually impos- 
sible for the Department and the taxpayers to recoupment their in- 
vestment in these projects. 

Mr. Foley. Okay. One of the things I am going to want to pur- 
sue— and I hope we can have some assistance on— is the fact that 
all these contracts give tremendous penalties to the government for 
cancellation. 

They all speak to "termination costs," "termination agreements." 
On the Floor I was told, "Oh, if we stop this project we are commit- 
ting $44 million this year; but if we stop, it will be like $80 million 
because we will have to pay all these cancellations." 

Then all this conversation comes up about look at all the money 
we are going to make when we start selling reactors. 

One of the Members said, "Boy, we just got $3 million for selling 
a reactor in China or somewhere." 

Well, I look at our costs to date. We have spent, the Federal Gov- 
ernment, $398 million on reactor science. So at that rate, I am 
going to have to sell 120 reactors around the world to even recoup 
my investment. So it sounds like it is a bad deal for the taxpayers. 

But what I resent more is the fact that we have these 
recoupment opportunities that we talk about so grandly when we 
start these missions— oh, look at all the money the Federal Govern- 
ment can make. Yet, the loopholes are consistent throughout them, 
obviating any type of real, solid Agreement. 

Flowever, if we choose that we went down a blind alley with 
these people and want to terminate the Agreement, forget the tax- 
payers. We are going to write checks till we are in red ink, and 
that to me is the inconsistencies. 

Because in the private sector in real estate transactions, if I err 
or do wrong, I will be held accountable. If I fail to close, there will 
be a lawsuit on that failure to close the transaction if I do not have 
proper reasoning. 

But at the same time, I have opportunities from my side. It is 
a dual-edged sword. You have balance in the contracts. It seems 
like the Federal Government and all agencies is the sucker. 
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We sign these Agreements. We give away all the rights, titles, 
and future benefits, future income streams, future opportunities in 
the name of science, but we all get run over by the bulldozer when 
we try and stop it when we find out we have failed, or gone in the 
wrong direction, or nobody is buying these advanced lightwater re- 
actors. 

The thing that kills me is, they were telling me I had to spend 
these millions of dollars to Westinghouse and General Electric, and 
their own executive says we are not going to build any. 

They are not competitive. 

They are not practical. 

We are not going to do them. 

Yet, now we are saying it is for jobs because we are going to help 
Taiwan, China, build reactors? So I guess my statement today is 
clearly that I need the I nspector General's office and others to start 
looking at contract law, to look at where the Government gets itself 
involv^ in these Agreements so we can stop looking like the suck- 
ers that just rolled into town on a wagon. 

The Federal Government should now start acting like a business 
corporation that we are, obligating our resources, tax dollars, to 
things that are probably way over our head, and these large cor- 
porations that have multi-million dollar payrolls to have lawyers on 
staff constantly to negotiate agreements are taking us for a ride. 

This is the Bonfire of the Vanity, Part 2, and I just hope we can 
all work on trying to stress the ne^ for balance in contracts. 

I yield back. 

Mr. Rohrabacher. This just reminds me of another story, but I 
think I will hold off on my story until later on. 

[Laughter.] 

Mr. Rohrabacher. Mr. Olver, you may proceed. 

M r. Olver. What was the story? 

[Laughter.] 

Mr. Olver. Thank you, Mr. Chairman. 

I have come in a bit late and therefore have missed hearing the 
individual testimony by the panelists. I wonder, Mr. Henson, if I 
could ask you: 

You are now involved in the forestry and paper business as CEO 
of a trade association, I guess. It was in a previous life that you 
dealt as Deputy Secretary of Energy. 

I n your present life, do you have within the Forest and Paper As- 
sociation programs that are involved with the D^artment of En- 
ergy in any of these areas of either basic or applied research that 
would be directly related to the DOE's programs? 

Mr. Moore. Congressman, there was one that was announced 
and set up before my coming to this organization called 'The Agen- 
da 20/20 Program." It is still being fleshed out, but it was signed 
between executives of my industry and the current Secretary of En- 
ergy. 

That program is, as I say, still being fleshed out. No money has 
been spent yet, but it does envision cost-sharing. It does envision, 
I would hope, recoupment. And it envisions things such as new en- 
vironmental technologies in the operation of paper mills and things 
of that nature. 
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Mr. Olver. And which one of the categories of the Department's 
programs wouid that be in? Wouid that be in renewabie energy? Or 
environmentai management? Or what? 

i am trying to reiate what is going on here a iittie bit to the re- 
port from the GAO that Mr. Li has been invoived in. But that is 
not up and going yet? 

Mr. Moore, it is not up and going in terms of money being spent 
yet. They are stiii fieshing out 

Mr. Olver. What was the anticipation of money invoived there? 

Mr. Moore. There is some, i think the Department of Energy 
does intend to spend some money on this program. Certainiy pri- 
vate industry does, with or without the Department. 

Mr. Olver. Cieariy appiied. Cieariy appiied in nature? 

Mr. Moore, i am not sure of that, i don't think anybody knows 
yet. They have not reaiiy specified what the ievei of research is 
going to be and the kind of research. 

Mr. Olver. Wouid you see that i get some information, not a iot, 
but some executive summary ievei information about that, at ieast, 
program? i wouid i ike to see how it fits into what the Department 
is doing— because it sounds as if it wouid be under some stress, 
under some risk, at risk in the poiicy movements going on now, 
wouid be my guess. 

Mr. Moore, if it is, so be it. 

Mr. Olver. Okay. Weii, fine, i wouid iiketo know what it is. if 
you knew more about it, i wouid be asking you how serious the ioss 
of it is, but your comment of "so be it" suggests that at ieast you 
do not think it wouid be a terribie ioss. 

Let me go over to Mr. Henson for just a moment— excuse me, to 
Mr. Li for a moment, i have been trying to foiiow through the pro- 
grams that you iooked at in your study. 

Cieariy the ones invoiving Ciean Coai, i can find those, it wouid 
appear they are part of a group of items in the coai and speciai fos- 
sii energy, i guess, in the fossil energy program. 

Mr. Li. Yes, sir. 

Mr. Olver. it is in that Ciean Coai group that you indicate that 
90 percent of the possibie money returned couid come— i think i 
am reading this correctiy, that the totai amount that has come 
back thus far is $377,000 from a totai expenditure— it is hard for 
me to teii how much has actuaiiy been spent and how much is 
pianned to be spent; how much has been spent thus far 

Mr. Li. That is fair. 

Mr. Olver. But of the pianned to be expended of something iike 
$5.5 biiiion in the coai programs, that $377,000 has come back so 
far. 

How much as been spent thus far? 

Mr. Li. Okay. Let me see if i can dear up the numbers. The totai 
amount of the Ciean Coai Technoiogy Program itseif, right now, 
that they have pianned is about $2.2 biiiion. 

When we taik about the $377,000, and in my statement today it 
is $379,000 because after the report was issued we got some up- 
dates of some numbers, an extra $2,000 came back. 

But that $377,000 reiates to $36.2 miiiion worth of projects. 

Mr. Olver. Yes, but there must be many other projects that have 
aiready been expended, it is oniy on the $36.2 miiiion that that 
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amount has come back out of what would be, over time, an expecta- 
tion of $2 billion to be subject to recoupment. 

Mr. Li. In our study, we did not— in working with DOE, we did 
not identify the exact amount that has been spent to date. What 
we tried to relate was how much has come in, and what does that 
relate to in terms of the projects? 

As I was saying, the $377,000 relates to the $36.2 million. 

Mr. Olver. Okay. I think what is happening here is that I can- 
not work through these numbers as fast as I need to and keep 
them sorted. 

Mr. Friedman. I can provide you some information, Mr. Olver. 
The Congress has appropriated about $2.5 billion for this program. 
$1.1 billion is the actual expenditure to date. That is the latest 
number we have. 

Mr. Olver. In contracts on the coal and special technology side? 

Mr. Friedman. $1.1 billion on the Clean Coal Technology Pro- 
gram in its entirety. That is the best information I have. 

Mr. Olver. Okay, well, I may be— In your study, Mr. Li, you 
have looked at four offices within the Department 

Mr. Li. That is correct. 

Mr. Olver. And then separate programs within those offices. 

Mr. Li. Yes, sir. 

Mr. Olver. Now in the case of the nuclear energy one, the Ad- 
vanced Lighwater Reactor is the whole program. In all the others, 

I think there are a variety of programs? 

Mr. Li. That is correct. 

Mr. Olver. Are the programs in each of the different offices? 
Where would the Metals Initiative be? Which one of the offices 
would the Metals I nitiative be a part of? 

Mr. Li. The Metals Initiative is in the Energy Efficiency and Re- 
newable Energy. 

Mr. Olver. In Energy Efficiency. 

Then where would the Electric Vehicle Advanced Battery Devel- 
opment be? 

Mr. Li. That is also in the same one. 

M r. Olver. I n the E nergy Efficiency. 

Mr. Li. That is correct. 

Mr. Olver. So that would mean, then, that you have not looked 
at anything in the environmental management area? That is not 
one in which you 

Mr. Li. That was one of the offices we looked at 

Mr. Olver. But you did not look at any specific program within 
it? 

Mr. Li. Currently they do not have any that relate to 
recoupment. 

Mr. Olver. Okay. On the ALWR, how much have we recouped 
there of the expenditure that has been made? 

Mr. Li. Zero. 

Mr. Olver. Nothing has been recouped there. 

Mr. Li. That is correct. 

Mr. Rohrabacher. The gentleman will have to wind it up. 

Mr. Olver. Fine. Thank you. 

Mr. Rohrabacher. Mr. McFlale? 

Mr. McFIale. Thank you, Mr. Chairman. 
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My questions will relate also to Clean Coal technology and for 
the most part they will be addressed to Mr. Moore, although I in- 
vite a response from any other witness who would like to make a 
comment. 

I have a major international corporation in my District that has 
actively participated in Clean Coal technology, so my interest is pa- 
rochial as well as broad based in terms of public policy. 

The questions, Mr. Moore, really fall into two categories. The 
first category has to do with the general concept of recoupment and 
how that is received by the private sector. 

To what extent, if at all, does the initiation of a recoupment pol- 
icy serve as a disincentive for private corporations to participate in 
these kinds of programs? 

That is kind of a broad brush question. It is specifically in the 
context of Clean Coal technology, but it has come up previously in 
other discussions involving R&D going far beyond Clean Coal tech- 
nology. 

The second question is more specific. 

On page 3 of your testimony your indicate, and I quote: 

"My further investigation of the broader issue of taxpayer return 
on R&D investment exposed what I considered a casual treatment 
of statutory provisions for recoupment of Federal investment in the 
Clean Coal Technology Program." 

I have read your testimony, and I have scanned the GAO report, 
and I would appreciate it if you could flesh out in greater detail 
what you mean by "casual treatment of statutory provisions for 
recoupment" and whose "casual treatment" was it? 

Are we talking about employees of the Federal Government who 
did not accept that statutory responsibility as seriously as they 
might? 

Or was it a casual treatment in the private sector in terms of 
obedience to the law? 

Mr. Moore. Congressman, on the first question of is it a dis- 
incentive, if you talk to the people who administer the pr<^rams at 
DOE, if you talk to the private sector, who want to participate in 
the program, they both will tell you it is a disincentive. At least 
that was what I ran into when I was overseeing the programs. 

Mr. McFIale. Flow serious are the disincentives? 

Mr. Moore. I do not think it was serious at all. 

It was serious, in this sense, that as long as you do not have a 
standard operating procedure, as long as you do not know how to 
do this quickly and efficiently like a businessman normally does 
business, he thinks doing business with the government is going to 
cause him to drag out for years under the contracts, and therefore 
they could be a disincentive and a real one if the government does 
not do its work expeditiously in a more businesslike manner. 

If you do it right like the private sector does it, it is not a dis- 
incentive to somebody who genuinely is willing to not get some- 
thing for nothing, and to pay back the government the money that 
it gets when it makes their program commercial and makes money 
on it. 

Mr. McFIale. Assuming you do it right. Let's say we reform the 
system and we do it right, can we overcome the perception problem 
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within the private sector; that there is a continuing difficulty that 
the disincentive will disappear along with better practices? 

Mr. Moore. In time, you can. It will take time. Businessmen are 
very suspicious of doing business with the government. They are 
very suspicious of the r^ tape and all the time it takes. 

So you are changing culture both within the Department of En- 
ergy to really do this right, and within the business community to 
want to do business with the Federal Government. 

Mr. McHale. Well, that is my worry, that we will chase away 
exactly the folks that we want to bring into the system in the pri- 
vate sector for fear on their part that we have not gotten our act 
together, and that they may not recognize the improvements and 
efficiencies that we hope to achieve. 

Really, there are two steps here. One, you have got to get it 
right. 

And, two, you have to convince the private sector that you have 
it right so that they are willing to participate. 

If you fail at either level, you end up I think having failed to 
achieve the goal of an active partnership and active participation 
between the public and private sectors. 

Mr. Moore. Congressman, I agree with you, but I do not think 
failure is an option. 

Mr. McHale. Okay. 

Mr. Moore. I think this can be done, and will be done if this 
Committee and other enlightened people in the Department con- 
tinue to press forward to make it work. 

Mr. McHale. My second and final question, the one I stated ear- 
lier with regard to the casual treatment. What really did you mean 
by that? 

Mr. Moore. The comment was meant towards the people who 
ran the program within the Department of Energy, not towards the 
business. 

Well, it was a three-part comment. 

The Appropriations Committee did not particularly want to see 
us get tough on that. They called me. I had calls from Members of 
the Appropriations Committee. What are you doing tightening up 
on this recoupment, or cost sharing on clean coal technology? 

You are going to run people off. 

That sort of thing. 

We also had the problem with the administrators within DOE 
being casual, meaning they had not really had any teeth in it be- 
fore and sort of got along without doing it, and were really pri- 
marily interested in getting the money out into the hands of people 
who were going to develop clean coal technology. 

That was their priority, not getting the money back. So they 
looked at this as being something that they would just give a slight 
brush of attention to and were casual about it. 

The people receiving the money had never really been pressed in 
prior rounds to have to really get tough on paying it back, and so 
they were casual, too. 

But I would say what I really meant there by that comment was 
the administrators within DOE. 

Mr. McHale. In short, to the extent that there was irresponsibil- 
ity, it was primarily in the public not the private sector? 
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Mr. Moore. I would not go so far as to say it was irresponsibil- 
ity, because nobody really explained to them, we are serious about 
getting this done. 

We did, and they got serious, and I think Mr. Li is indicating 
that is where the $400,000 has come from. When we began to tight 
up, the staff carried through. 

The Department of Energy, the private sector signed on, the Con- 
gress groused but willingly let us go forward, and it got done. 

Mr. McHale. Thank you, Mr. Chairman. 

Mr. Rohrabacher. I would like to thank this panel of witnesses. 

Yes, Mr. Baker. 

Mr. Baker of California. I would like to ask one follow-up ques- 
tion, to reassure Mr. McHale. 

If we had a research account where the laboratories participated, 
there would be an incentive for them to get out and hustle the cli- 
ents. 

There would also be an incentive for the CRADA process to be 
sped up. Part of the problem was they would wait a year to get 
their approval through the Department and back out again. 

My question is to the much-maligned lightwater reactor. If we 
had an incentive licensing program, and Westinghouse and the gov- 
ernment wanted to continue research in lightwater, and then Tai- 
wan wanted to buy one because politically you could not put a nu- 
clear reactor in America but Taiwan woulcT want one, and we had 
a licensing agreement, what would be wrong with our selling the 
plant to them and having them make clean fuel, and then us re- 
couping our plans? 

Mr. Li, can you think of anything wrong with that, if other peo- 
ple were still chasing this technology? 

Mr. Li. No, I do not. The Clean Coal Technology Program is the 
only one that actually took out the foreign sales requirement. All 
the other programs that are in recoupment right now still allow the 
foreign sales to be included. 

So in this particular case, while the money has not come back 
yet, if indeed the sale does go through to Taiwan, I would expect 
some of the proceeds to come back in terms of the recoupment re- 
quirements. 

Mr. Baker of California. So just because we have a mechanism 
that would cover proceeds does not mean we would alter our ap- 
proval process for projects? 

I mean, the people would be less likely to chase bad projects 
rather than more likely. 

Thank you, Mr. Chairman. 

Mr. Rohrabacher. All right. I want to thank this panel. I would 
again just note that we are examining this issue today to try to 
move forward with some legislation that will deal with this issue. 

Mr. Moore has tried to deal with it before, and I have had some 
skepticism already from some senior members, but we are going to 
try to do what is right around here and maybe we will get some- 
thing done. 

I will tell you one thing. If you are deterred from trying, you cer- 
tainly will not get anything done. So we are going to move forward 
on this and thank you very much for your contribution today. 

We will be calling on you for advice in the future. 
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[First panel excused.] 

Mr. Rohrabacher. We have a second panel. 

As the second panel is being seated, I would I ike to note that Mr. 
Richard Wilkey, the President of Fisher-Barton, Incorporated, 
agreed to testify today on his technology partnership project with 
Sandia Labs, but urgent business made it impossible for him to be 
at this hearing. 

Without objection, his written testimony will be submitted for the 
record. 

So we have three witnesses for the second panel. 

Our second panel consists of those on the front line of technology 
partnerships at our National Labs. Dr. Daniel Flartley, Vice Presi- 
dent for Technology and Development at Sandia; and we have a 
special word that Mr. Baker would like to throw in. 

Mr. Baker of California. I would like to take this moment to in- 
troduce Dr. Ron Cochran who has worked with the Department of 
Energy within the Department, and then out in the field at the lab- 
oratories. 

When I was first selected, it was Ron's cumbersome job to break 
me in and to train me and teach this nonscientific brain a little bit 
about what is going on at the laboratories. 

I want to publicly commend him for the fine way that he works 
the Lab as executive officer. We have even changed the officer at 
the Lab since he has been there, and things are running very 
smoothly. 

They have also gone through downsizing several times, and that 
is a very pleasant procedure in an area that used to grow 
unrelentlessly. 

So the last several years have not been as pleasant at the Lab 
as they might have been, and Ron has done a tremendous job and 
I want to publicly appreciate his bringing me on board. 

Mr. Rohrabacher. Congressman Baker is as aggressive a Con- 
gressman in support of your Lab as any Congressman I have seen 
in support of any project in his District. So you have got an asset 
there, as well. 

Mr. Baker of California. I want to also thank the Subcommittee 
Chair for coming out and viewing the Lab. We had a tremendous 
hearing with Mr. Rohrabacher and Mr. Walker 

Mr. Rohrabacher. It shows you how aggressive he is. 

[Laughter.] 

Mr. Baker of California. Fie does not do plant tours in his own 
District, so why would he do one in mine; but thank you very 
much, Mr. Chairman. 

Mr. Rohrabacher. Okay. 

And, Dr. Charles Gay serves as Director of the National Renew- 
able Energy Laboratory. 

First of all. Dr. Bartley— Flartley. Pardon me. 

STATEMENT OF DR. DANIEL HARTLEY, VICE PRESIDENT FOR 

LABORATORY DEVELOPMENT, SANDIA NATIONAL LABORA- 
TORY 

Dr. FIartley. Thank you, Mr. Rohrabacher, Mr. Baker. It has 
been a pleasure for me to serve 28 years of my career working in 
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a National Laboratory. Virtually all of that 28 years was involved 
in energy and environmental areas. 

I think I have lived through every possible version of a coopera- 
tive agreement with industry or universities that you could dream 
up. 

It has been a very fulfilling experience 

Mr. Rohrabacher. We will see if we can find a new one for you. 

Dr. Hartley. Yes, I think you probably will come up with a few 
new ones. 

[Laughter.] 

Dr. Hartley. Currently my job at Sandia is to look at our future, 
and our future is a difficult one as you know. The key to that suc- 
cess in the future is partnerships. 

Partnerships I believe require incentives. I want to discuss and 
encourage thought about that. 

I also want to add that we still have a job to do. The work of 
the Labs is not done by any means. We want to do our mission ef- 
fectively. We are not interested in just doing a whole collection of 
odd jobs. We have a critical and important mission to accomplish, 
and we want to do that, and we want partners to help others 
achieve that. 

The outline of this meeting discussed a number of possible ways 
of saving money for the Labs, saving money for the government, 
and many of those are useful. But I do want to add the macro eco- 
nomic aspect of this because we tend to forget it sometimes, and 
yet that adds a much more substantial return to the government 
and to the taxpayer than we can ever achieve through licensing 
and recoupment. And I will add a little bit to that. 

I do believe that it would be counterproductive to institute any 
sort of across-the-board repayment policy that would discourage 
companies from working with the Labs. 

We need a level playing field for our U.S. industry to work in 
their global businesses. On the other hand, I believe there are 
areas where it is appropriate to recoup costs. In my opinion, that 
is in the developmental or demonstration area where the govern- 
ment is investing money to reduce risk for industry where the tech- 
nology has already been decided upon and recouping there is ap- 
propriate. 

Clean coal technology, I think, is an example of that. 

But where it becomes the application or development of new 
technology where many share in the results, the issue of 
recoupment is a different one, and perhaps licensing is the most 
businesslike way to achieve that. 

Cost-sharing has been very successful for us for many years. It 
is important because generally the projects are of interest to both 
the government and industry. 

Secondly, the work has been very generic. And finally, the gov- 
ernment has achieved substantial benefit— and I will give you a 
couple of examples. 

I do want to say a couple of words about CRADAs, as well. They 
have been very useful for us. In fact, I think CRADAs have been 
the cause of a cultural change in America. 

In my years in the laboratory, we have had j apanese visitors, 
European visitors for decades, and it was not until the CRADA 
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business began that we started getting a ficxxl of industry visitors 
from the U.S. 

We have nearly 250 CRADAs. They are all with U.S. industry. 
We are now working heavily with U.S. industry, and much less so 
with foreign industry. I think that is just the way it ought to be. 

We do CRADAs with big businesses and small businesses, and 
most of those CRADAs have led to licensing agreements on tech- 
nology which have resulted in return to the Labs and return to the 
government. 

We have a goal at Sandia of significantly increasing our licensing 
and intellectual property returns. This year we expect to get 
$800,000, which by the way compared to the recoupment for the 
clean coal technology is about twice— and this is just based on our 
licensing programs at one laboratory. 

We expect that to double next year, and double the year after 
that. But we expect it to top out at around $50- or $60 million. 
That is a significant amount of money, but it is a very small part 
of a $1 billion laboratory. It will never be a major source of income 
to us. 

I think you need to k^ it in that perspective. 

However, I really believe the major return is macro economic. If 
you consider that that royalty income reflects an enormous increase 
in sales by those companies of new technology-driven products, you 
realize that that is creating jobs in American industry. 

It is creating tax revenue to the government. 

It is creating income for other real people— entrepreneurs, indus- 
try workers, investors and the like. And I think that is American 
business at its best. 

I would like to just finish with a couple of examples that I think 
are appropriate. I am sorry Mr. Wilkey was not here to talk about 
the Fisher-Barton activity. We had a very interesting CRADA with 
Fisher-Barton. I will not go into the details, but we had a detailed 
analysis done by the University of New Mexico on the overall eco- 
nomic impact of that study, that activity. 

The government invested $57,000. We had a 300-to-l return on 
that investment to the taxpayer. That is a marvelous example of 
a CRADA gone right. 

We have a wonderful series of CRADAs with Goodyear. Goodyear 
is using our technology; we are using their technology to design nu- 
clear weapons. 

We managed to find a situation, as their Vice President for Re- 
search says, Nissam Caulderone, he told me they had a job to do 
that required A -F B. We had a job to do that r^uired A -F C. So 
we did A together, and we both benefitted at half the cost. I think 
that is another terrific example. 

My last example is in microelectronics, something very important 
to the weapons' business and very important to Sandia. 

We have a program going with the semiconductor industry in- 
volving Sandia, Lawrence Livermore, and Lawrence Berkeley Lab- 
oratory where we are providing critical technology to that industry 
to get them into the next century. 

They claim this will get them to their roadmap goals in the year 
2002 and they are willing to pay, and they are going to pay up to 
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$100 million for the development and application of that tech- 
nology. 

We benefit not only from that financial income but the tech- 
nologies are technology that we are very interested in for our mis- 
sion requirements and it is very important to us. 

So in the end, let me just summarize by saying that of the meth- 
ods of recouping costs, quite honestly the licensing approach is very 
sensible and is very businesslike and it works just fine, but it is 
not going to offset the cost of the lab significantly. 

I do not believe we need an across-the-board policy for repay- 
ment. I think it needs to be done very carefully. I do not like to 
discourage these partnerships. They are critical to the future of the 
labs. 

Quite honestly, I believe that are critical to the future of the 
country. 

My most important consideration is that we need to fashion in- 
centives, not disincentives, for these partnerships so they can com- 
pete in a global market, and that the labs can achieve their mission 
at an effective and affordable cost. 

Thank you. 

[The prepared statement of Dr. Hartley follows:] 

Statement of Dr. Danny L. Hartley, Vice President, Laboratory 
Development Division 

Sandia National Laboratories 
Before the United States House of Representatives 
Committee on Science 
Subcommittee on Energy and Environment 
August 1 , 1996 
I ntroduction 

Mr. Chairman and distinguished members of the subcommittee, i am Dan Hart- 
iey, Vice President for Laboratory Deveiopment at Sandia Nationai Laboratories. 
Sandia is managed and operated for the Department of Energy (DOE) by a subsidi- 
ary of Lockheed Martin Corporation. We perform scientific and engineering research 
and technoiogy deveiopment in support of DOE'S missions in nudear weapons and 
arms controi, energy, environment, and the basic sciences. 

i weicome this opportunity to share with you my views on how DOE can recover 
or reduce some of its R&D expenditures through cost-sharing, iicensing, and other 
arrangements. For more than twenty years i managed Sandia's energy and environ- 
mentai programs, and during that time i became famiiiar with numerous cost- 
shared programs with industry, in my current position, i havegenerai responsibiiity 
for Sandia's technoiogy transfer programs, inciuding the administration of coopera- 
tive research and deveiopment agreements (CRADAs) and the iicensing of inteiiec- 
tuai prcperty. i beiieve my background and experience are very reievant to the issue 
under discussion today. 

The nation's investment in the Defense Programs iaboratories of the Department 
of Energy has paid many dividends over the years, not the ieast of which has been 
deterrence of major war. This investment wiii continue to pay dividends in inter- 
nationai peace as we maintain a credibie nudear deterrent and deveiop technoiogies 
that support arms controi agreements and programs in nonproiiferation and 
counter-terrorism. We shouid not iose sight of the ongoing reievance of these pri- 
mary mission activities, in addition, it has become dear that the iaboratory invest- 
ment can provide an additionai return to the nation through appropriate contribu- 
tions to technoiogy deveiopment with commerdai potentiai and strategic economic 
importance. 
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The charter for this hearing identified the following methods currently used by 
DOE and its laboratories to reduce R&D expenditures: (1) sharing costs with non- 
federal partners through contracts and consortia; (2) requiring repayment of the fed- 
eral government's investment in cost-shared technology development that is com- 
mercialized: (3) cooperative research and development agreements (CRADAs); and 
(4) licensing agreements. While these methods are useful, I would like to point out 
that the macroeconomic benefit of federal investment in cooperative R&D with in- 
dustry constitutes a much more substantial return to the government and taxpayer 
than can be achieved through licensing and recoupment provisions. It would be 
counter-productive to institute an across-the-board r^ayment policy that might dis- 
courage companies and consortia from seeking arrangements with government- 
owned laboratories for joint development of new technologies and markets. 

Cost-Sharing with Non-Federal Partners 

The DOE laboratories and industry have worked closely together on energy supply 
and conversion technologies since the Energy Reorganization Act of 1974 permitted 
such collaboration. In light of the energy crisis at that time, cooperation in this 
arena was regarded as serving an important public purpose that was of shared con- 
cern to both industry and government. This continues to be an important model for 
collaborative R&D. Industry and the DOE laboratories fund and perform mutually 
supportive research in application areas that serve important public needs. 

This model does more than simply reduce DOE'S cost of research and develop- 
ment. It would be foolish for government-owned laboratories to attempt to solve 
these public interest problems in isolation from industry, even if they had sufficient 
funds to emulate the private investment. We have learned that industry must take 
the lead in such programs. Government can help moderate the inherent long-term 
technical and financial risks which otherwise might deter industry from undertak- 
ing new technology development of public importance. 

Flistorically, most cost-shared R&D arrangements have not required that industry 
repay the federal government for its investment. There are good reasons why this 
is the case. First, it is understood that these projects are in the interest of both gov- 
ernment and industry. Often, an important public purpose is served by the work. 
In addition, the government frequently derives substantial benefits in terms of ac- 
cess to critical technologies and competencies for government missions. 

For example, SEMATECFI, the semiconductor industry research consortium, re- 
ceived federal matching funds for several years because it was felt that the viability 
of this industry was a national security issue. Sandia's collaboration with 
SEMATECFI has helped support DOE'S microelectronics capability for radiation- 
hardened microelectronics for nuclear weapons. We have been able to leverage our 
DOE funding through this and other partnerships to acquire advanced equipment 
and process knowledge that could not have been developed without large increases 
in our direct budget. 

Another reason why many cost-shared projects are not suitable for cost-repayment 
requirements is that the work is often too generic for it to be clearly associated with 
a prospective product. A research concept may take years of additional development 
by industry to reach the market, and the relative value of the DOE contribution to 
a product may be difficult or impossibleto quantify. 

Repayment Requirements for Certain Cost-Shared Programs 

In accordance with the guidance of the Energy Policy Act of 1992, some cost- 
shared R&D agreements contain provisions that require repayment of the govern- 
ment's expenses if a technology resulting from the joint work is later commer- 
cialized. At Sandia, we participate in three of these programs: Clean Coal Tech- 
nology, Electric Vehicles Advanced Battery Development, and Advanced Light 
Water Reactor. Each of these efforts is aimed at demonstrating hardware or process 
concepts with commercial potential for specific applications. They are not engaged 
in fundamental or exploratory research. 

The federal government will receive a portion of the royalty streams from licens- 
ing of patents waived by the government and owned by the participating firms. 
Flowever, the repayment terms typically contain significant qualifications, such as 
limited payment periods, exclusions from the investment base and revenue stream, 
and waivers, so that actual repayment proceeds may be rather small. For example, 
the Clean Coal Program represents a federal investment of $6.5 billion since 1985, 
of which about one-third is subject to repayment. Less than half a million dollars 
have been repaid to date. The Electric Vehicles Advanced Battery Development Pro- 
gram has similar limitations and exclusions on repayment. 
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Such highly conditional terms may seem overly generous, but they reflect the gov- 
ernment’s awareness of the important public interest served by these programs and 
the great technical and financial risks assumed by the companies in taking develop- 
ment all the way to market. Industrial consortia come to the national laboratories 
when technical and investment risks are high. If their engagement with the labora- 
tories increases those risks, they won't bother; important alternative technologies 
won't be explored or developed for commercialization. 

Cooperative Research and Development Agreements (CRADAs) 

In the years since passage of the National Competitiveness Technology Transfer 
Act of 1989, the CRADA has proved to be a very useful and flexible mechanism for 
collaborative R&D that extends DOE’S research opportunities. Work under a 
CRADA is cost-shared, with the industrial partner contributing at least 50 percent 
of the project cost and sometimes substantially more (up to 100 percent). I n the ma- 
jority of cases, the industrial partner is assessed an additional fee of 28 percent by 
DOE, although this fee is often waived for small businesses. 

Sandia has signed CRADAs with many small businesses. Many of these CRADAs 
have led to new products and permitted the licensing of technology developed at 
Sandia for commercial applications. Many CRADAs have also been executed with 
some of the nation's largest companies. With the Intel Corporation, for example, we 
have performed 12 CRADAs since 1991 with a total value approaching $30 million. 
In the last few years we have signed several multiple-partner CRADAs with consor- 
tia of companies and universities. Many of these newer CRADAs comprise a sub- 
stantial segment of a specific industry or involve working with organizations that 
represent an entire industry. 

The strategic purpose of a CRADA is frequently quite different for the industrial 
partner and the laboratory. For example, the tire industry may seem to have little 
in common with DOE missions. But in fact, tire designers and component designers 
for nuclear weapons can sometimes face similar problems. Sandia has collaborated 
with Goodyear Tire and Rubber Company through a CRADA on a design capability 
of mutual interest. Together we improved an engineering tool for solving structural 
mechanics problems common to both tire design and the design of certain nuclear 
weapon components. The company benefited from access to modeling and simulation 
codes and experimental techniques developed in the weapons program; DOE bene- 
fited from substantial improvements in those codes resulting from the industrial 
interaction. The improved computer codes will be used to solve weapon component 
design problems that were previously intractable. 

CRADAs frequently support commercial end-use applications that have no appar- 
ent utility to any particular DOE program. But it is the science and engineering in- 
volved in the performance of a cooperative project— and not its end use— that is the 
source of relevance to DOE. This strategy has permitted us to leverage diminishing 
DOE resources and help maintain and enhance our core technical capabilities. 

Licensng of Intellectual Property 

Access to licenses is an important incentive to participants in CRADAs. Intellec- 
tual property resulting from a CRADA can be protected. The National Competitive- 
ness Technology Transfer Act of 1989 made it possible for federal laboratories to li- 
cense technolo^ to industry and to provide appropriate royalty-based incentives 
and compensation to inventors and other enabling personnel. 

We have a goal to dramatically increase the licensing of intellectual properties de- 
veloped at Sandia. We want to provide greater licensing opportunities while ensur- 
ing that the government shares in any commercial successes through the collection 
of reasonable royalties and licensing fees. A portion of the monies from the royalty 
stream is used to reward the inventors of the licensed technologies and to reward 
other outstanding technical employees whose inventions cannot be commercialized 
because they are classified. The remainder is distributed to the technical depart- 
ments of the laboratory for scientific R&D consistent with the mission and objectives 
of the laboratory. These funds are quite small in comparison with program funding, 
but they can sometimes be very helpful. 

Under the terms of Sandia's management contract, if royalty income exceeds five 
percent of the laboratory's operating budget in any fiscal year, 75 percent of the ex- 
cess will be returned to the U.S. Treasury. Revenues from licenses are expected to 
approach $800,000 this fiscal year, which is double last year's, but they would have 
to climb to more than $60 million to reach a level at which a direct return would 
be made to the Treasury. We hope we can eventually reach that level of royalty in- 
come, but it will take years to achieve. 
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Royalty income from licensing has potential for providing a reasonable return on 
federally owned technologies that have commercial uses. However, I believe it would 
be a mistake to overstate that potential. In fiscal year 1995, DOE intellectual prop- 
erty generated about $4 million in royalties from all the national laboratories. It is 
certainly reasonable to expect that amount to increase by ten times over the next 
few years, and it is perhaps conceivable that revenues could increase by 100 times 
over the next many years. But that is probably the horizon of reasonable expecta- 
tions with regard to royalty revenues. 

Macroeconomic Returns on Federal Investments in Cooperative R&D 

Let's assume that $40 million is a reasonable target for aggregate licensing in- 
come from the DOE national laboratories by 2000. This amount is trivial with re- 
spect to the operating budgets of DOE'S laboratories. However, when you consider 
that it represents a royalty of about five percent of commercial sales by licensees, 
it b^ins to take on significance. The $800 million of commercial sales results in 
profits and income for real people— entrepreneurs, workers, investors. Some of that 
income is paid in taxes. Some is spent on consumables: and much of it is reinvested, 
creating new industrial capacity, jobs, and income for others. The multiplier effect 
of this phenomenon is well known as a powerful stimulus of economic activity. 

But is the federal investment that produces those economic benefits reasonable 
or excessive? Keep in mind that the federal investment in the national laboratories 
is an established fact. If the laboratories did no licensing at all, they would still 
have to develop technologies for federal missions— most of the investment would 
still have to be made. Consequently, it is the marginal investment, not the full-cost 
investment, that we should consider for this analysis. To answer this question, I 
would like to cite a real example or two. 

Over a twenty-year period, Sandia developed a world-class program to apply very 
hard surface coatings to parts for nuclear weapons. The technology can also produce 
coatings for superior commercial products. A small company in Wisconsin, Fisher- 
Barton, recognized the potential of this process in several new commercial applica- 
tions and approached Sandia for help. Mr. Wilkey, who is here today from Fisher- 
Barton, can describe the specifics of the technology transfer process that occurred. 
Briefly, an analysis of this technology transfer interaction by the University of New 
Mexico showed that the macroeconomic benefit was close to $25 million. DOE'S mar- 
ginal cost for the assistance was just $57,000. The benefit-to-cost ratio was about 
300 to one in this case.i 

Let's turn to a case involving a large U.S. corporation. Earlier in this statement 
I referred to Sandia's CRADA with Goodyear Tire and Rubber Company. Engineers 
at Sandia and Goodyear collaborated to improve a computational engineering tool 
for solving structural mechanics problems common to both tire design and the de- 
sign of certain nuclear weapon components. Sandia's marginal investment was neg- 
ligible because we were already paying the salaries and computer usage costs of the 
engineers we employ to maintain the weapons-related engineering competency. 
Moreover, we acquired valuable improvements in our capability from Goodyear's ex- 
pertise that more than offset our costs. 

I cannot produce rigorous numbers for the macroeconomic benefit, but I think you 
can easily put it into perspective for yourselves with the following information. Con- 
sider that Goodyear is the only manufacturer of tires that is U.S. -based and major- 
ity-owned by U.S. investors. The company has faced aggressive technical and price 
competition from foreign manufacturers who are subsidized by their governments. 
With its healthy volume of international sales, Goodyear measurably improves the 
U.S. trade deficit, creates U.S. jobs, and generates profits that are taxable here or 
are reinvested in a U.S. -based enterprise. Sandia has been a factor in enabling 
Goodyear to confront the foreign competitive threat. 

There is also a national security aspect to this story. Tires are an essential de- 
fense commodity. Stock production tires are not always appropriate for military 
needs. Early in the conflict known as Desert Shield/Desert Storm, the services dis- 
covered that their tires were wearing out three times faster than usual because of 
the severe environment. The defense department turned to Goodyear for help, and 
the company was quickly able to supply non -commercial tires that met the special 
needs of that situation. This is an excellent example of the strategic importance of 
a robust industrial capability that can succeed against subsidized foreign competi- 
tion. 


iSanta Falcone, 'Technology Transfer Impact Profiles" (Interim Report #L, Prepared for 
Sandia National Laboratories, University of New Mexico, 1995). 
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Another essential industry— perhaps the most essential industry for defense— is 
microelectronics. For many years, Sandia's California laboratory, together with Law- 
rence Livermore and Lawrence Berkel^ national laboratories, has researched ex- 
treme ultraviolet lithography as a technique for fabricating integrated circuits (ICs) 
with features down to one-tenth micron. It is apparent that ICs of this scale are 
crucial for meeting the semiconductor industry's road-map goals in 2002; if we don't 
succeed by then, we may well lose all the business represented by this new genera- 
tion of ICs to subsidized foreign competitors. We are now negotiating a consortium 
involving these laboratories, industry, and universities to advance this technology 
rapidly toward commercial deployment. Industrial partners will include U.S. semi- 
conductor equipment manufacturers and the major U.S. -based companies that use 
ICs in commercial products. The federal investment in this cost-shared development 
will be vastly eclipsed by a macroeconomic benefit that could well be in the tens 
of billions of dollars. In addition, the national laboratories will strengthen their com- 
petencies in metrology, x-ray optics, precision manufacturing, laser technologies, 
and several other areas that are critical to DOE'S missions in the long term. 

Summary and Conclusion 

I have discussed the four methods currently used by DOE and its laboratories to 
reduce R&D expenditures: (1) sharing costs with non-federal partners through con- 
tracts and consortia: (2) requiring repayment of the federal government's investment 
in cost-shared technology development that is commercialized: (3) cooperative re- 
search and development agreements (CRADAs): and (4) licensing agreements. Each 
of these methods is appropriate under certain conditions. The first, cost-sharing, has 
a long history of mutually beneficial interactions between government-owned labora- 
tories and industry. The second, required repayment of the federal investment, may 
be appropriate in those cases where the government waives its claims to intellectual 
property rights and the repayment terms are structured such that they do not dis- 
courage commercialization or jeopardize realization of the public purpose served by 
the arrangement. CRADAs will continue to be important vehicles for reducing 
DOE'S mission-related R&D costs, particularly since new CRADAs will be funded di- 
rectly by program managers with program funds. 

The most promising of these methods is the last one: licensing of intellectual prop- 
erty by the national laboratories, made possible by technology transfer legislation 
of the last seven years. The incentives and mechanisms of licensing as established 
in current law are working well. Licensing programs at the national laboratories are 
"taking off," and the expectation is for rapid growth during the next few years. 
While royalty income may never be significant in the context of DOE'S total budget, 
it provides powerful incentives to the laboratories for making technology transfer 
meet industry's real needs. Moreover, royalty income is an indicator of much larger 
macroeconomic benefits to the private sector and the national economy. 

In my view, there is no need for a DOE-wide policy requiring repayment of the 
federal investment in successfully commercialized cost-shared technologies. I am 
concerned that a blanket policy of that nature will be perceived by industry as in- 
creasing their contingent liabilities and product development risks. Flowever, it may 
be appropriate for DOE to require case-by-case consideration of a repayment re- 
quirement for those arrangements where DOE will waive intellectual property 
rights. DOE should have the flexibility to qualify repayment terms as necessary to 
avoid discouraging further commercial development by industry. 

The most important consideration is to fashion incentives that will increase the 
ultimate macroeconomic benefit of the federal investment in cost-shared R&D with 
industry. There is nothing wrong with recovering the government's direct invest- 
ment if a technology is successfully commercialized. But we are beginning to do that 
very nicely through licensing. Whatever new requirements are proposed should be 
carefully considered for their potential impact on the incentives for commercial de- 
velopment of new technologies, new markets, and the competitiveness of U.S. indus- 
try. 

Mr. Rohrabacher. Thank you very much. 

Mr. Cochran— Dr. Cochran? 

STATEMENT OF DR. RON COCHRAN, EXECUTIVE OFFICER, 
LAWRENCE LIVERMORE NATIONAL LABORATORY 

Dr. Cochran. Thank you very much. I certainly am pleased to 
appear before you today. I want to thank the Committee for the op- 
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portunity to help you as you consider the policies and procedures 
that we need to try to recoup government investment in R&D. 

I have a statement for the record and, with your permission, I 
would like to submit that. 

Mr. Rohrabacher. Without objection, and we appreciate you 
summarizing it. 

Dr. Cochran. Thank you very much. 

Now in reflecting on these issues of making R&D funding go as 
far as possible, and in trying to find ways to fund the DOE pro- 
grams in a very constrained budget environment, I would like to 
sort of highlight a few of the following points. 

We are very, very sensitive to what Congress wants us to do. We 
understand the pressures that are coming about to reduce the 
budgets. 

At the same time, we do need to recognize what the DOE labora- 
tories were set up to do and sort of how they are oriented. Prin- 
cipally, that is large-scale, long-term high-risk R&D, and that is 
something that we are stuck within a sense, but something that we 
were set up to do and we still need to carry that out. 

In the past we have been very much restricted from competing 
with the private sector. Now what that translated into was some- 
thing that said to our employees, do not worry about the steps that 
you need to take to get to the commercialization, focus on sort of 
the front end, the research part. 

Secondly, it also said. Do not even start to focus on things that 
are just modest extensions of the current technology. Go for the 
big, nigh payoff things, the things that are impossible to do. 

So that is the kind of organization you have got out there right 
now. But there are some important exceptions, and I want to give 
you some examples of those exceptions. 

As you can see from my statement, Livermore has been prin- 
cipally focused on national security, and so the opportunities for di- 
rect payback there were pretty limited. But with the legislation 
that you have provided us in recent years, we have been very cre- 
ative in trying to find new ways to actually increase the amount 
of payback. 

I want to discuss sort of three cat^ories of ways in which the 
taxpayers benefit from collaboration with industry. 

I might just point out that we now are at a level of about 7 per- 
cent of our total work involves cost-sharing with industry. So that 
has been growing over the last few years. 

There are sort of three ways to get payback in a sense from in- 
dustry. One of them is cost avoidance. In an area where we are 
able to drive the market like super computing, like making special 
LASER glasses and so forth, we are able to get industry to invest 
a great deal of their money to provide the products that we need 
to save the government investment to stretch R&D funding. 

We have been doing that for decades. It works very well, and we 
would certainly like to see that encouraged and continue to do that. 

You may have seen announcements recently on an accelerated 
and strat^ic computing initiative where we are going to buy the 
world's most powerful computer, and industry is going to spend a 
lot of money— probably at least as much as we are paying— to help 
develop that for the industry. 
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Another area is in laser glass for the Nova laser and hopefully 
for the National Ignition Facility, where we actually have compa- 
nies that are going to build facilities, in this case probably in the 
California area, for making that glass. 

We will give them the technology; they will build the facilities 
and sell it back to us, and we will save a great deal of money. 

Now beyond that, there are efforts which we have focused on in- 
tensely in recent years to try to have CRADAs and to develop li- 
censing arrangements. 

Now those do provide a direct payback to the government. I have 
got some examples of those where we are getting good payback for 
those particular items, but they tend to be special cases within 
overall program work— and I will come back to those. 

The third area, which is closer perhaps to the other things you 
are hearing about today, is areas where we designed a project with 
payback in mind. We have got an example or two of that which I 
think will be interesting to you. 

Now looking at the licensing, just to give you the context of how 
difficult that is, we have an average of about 225 significant inven- 
tions a year at Livermore. Those are ones that we patent. 

Now in the last few years we have been getting 5 or 6 of the 
R&D 100 Awards. Now those are supposed to be recognition of the 
most important inventions, the ones that are most likely to have 
commercial payoff of any in the country. 

And of the 60 or so R&D 100 Awards we have gotten over the 
years, 5 of those have been licensed, and we have 25 licenses com- 
ing from those, and that is starting to return about a million dol- 
lars a year in revenue back to the laboratory. 

So there is a pretty strong winnowing out process between good 
inventions and something that will actually pay back. 

The ones that do pay back can pay back very well, and that is 
what we want to go for, I think. 

I have got a few examples there. We mentioned one, which is the 
extreme ultraviolet lithography where the industry is going to basi- 
cally make a major investment building on the CRADA investment 
that we have, the licensing fees coming back from that will prob- 
ably be quite substantial. 

We have got another where we have a very small technology 
called micropower impulse radar, which is a spinoff of our laser 
programs. It basically is an inexpensive radar system which has 
many applications. 

Now It turns out that this one invention, which we invested prob- 
ably a couple million dollars in incrementally, is providing about a 
third of the total licensing fees and royalties of all laboratories 
within the Department of Energy, this one invention. 

Mr. Rohrabacher. Do you have the patent for this? 

Dr. Cochran. Yes, sir. We have patents in every way we can 
think of. 

Mr. Rohrabacher. I believe in a very strong patent system. 

Dr. Cochran. Very strong. 

We have sold 16 licenses already. We have got 4000 inquiries, 
and we have probably got another couple hundred to go. And so 
that one, which is very much an exception, is going to provide sig- 
nificant royalties for far more than the initial incremental invest- 
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merit in government funds. But that is a very special case, and 
most of them do not pay much. 

Mr. Rohrabacher. Could you summarize now and then we will 
move on to Mr. Gay and then we will come back with some ques- 
tions. I have some questions specifically about that project, in fact. 

Dr. Cochran. Okay. I will mention one other where a project 
was designed to actually pay back the government. That was the 
Atomic Vapor Laser Isotope Separation Project. That has have a 
$1.4 billion investment over 20 years. 

That was intended to basically provide a payback to the govern- 
ment through selling enriched uranium for commercial power 
plants. 

Congress has decided to privatize that, so the government will 
still get its investment back when that activity goes private. 

I guess there are three things that we would like to see happen. 
One is to continue to emphasize the cooperation to reduce program 
costs. That is very, very important, and whatever we can do to sim- 
plify that would be worthwhile. 

We would like to see an increased emphasis on licensing and 
starting to try to build the kind of research account that Congress- 
man Baker was talking about. 

There are limits on how much labs of our type can do there, but 
it is a very, very good idea to push that just as far as we reason- 
ably can. 

Then the third area is. If we want to design projects that are fo- 
cused really on payback, that can be done and it can be done very 
successfully, but we almost have to design that in from the front 
end and not try to switch it around later on. 

We have got examples of successful projects of that type. 

Thank you, very much. 

[The prepared statement of Dr. Cochran follows:] 

FUNDING DEPARTMENT OF ENERGY RESEARCH AND DEVELOPMENT IN A 
CONSTRAINED BUDGET ENVIRONMENT 

Hearing of the Subcommittee on Energy and Environment 
Committee on Science 
U.S. House of Representatives 
August 1, 1996 

Ronald W. Cochran, Laboratory Executive Officer 
University of California 
Lawrence Livermore National Laboratory 
INTRODUCTION 

Mr. Chairman and members of the subcommittee, I am the Executive Officer of 
the Lawrence Livermore Nationai Laboratory (LLNL) and represent the Laboratory 
here today. We were founded in 1952 as a nudear weapons iaboratory, and nationai 
security continues to be our centrai mission. 

I am here today to discuss with you aspects of Livermore's important research 
and development (R&D) activities that are pursued in partnership with U.S. indus- 
try. I appreciate the committee's interest in stretching federai research doiiars as 
far as possibie. In the face of increasingly tight federal budgets the long-term health 
of nationally important R&D efforts is a critical concern. These investments in 
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science and technology are necessary for the vitality of economic growth. Your ques- 
tions specificaiiy pertain to ways to reduce Departmentt of Energy (DOE) R&D ex- 
penditures through various possibie non-federai cost-sharing mechanisms. Partner- 
ships with industry do improve the quaiity and cost-effectiveness of Livermore pro- 
grams. However, factors which I wiii discuss iimit the prospect for depending much 
more heaviiy on private capitai to defray the cost of R&D activities at Livermore 
and other DOE nationai iaboratories. 

I wish to emphasize three specific points: 

• First, we have for many years used partnerships with industry to pursue many 

of our R&D mission objectives. These partnerships make the federai research 
we conduct more affordabie and/or they aiiow us to achieve R&D objectives that 
otherwise wouid not be attainabie. 

• Second, we empioy a variety of means for partnering with industry. These means 

increased in the iast severai years through the estabiishment of Cooperative Re- 
search and Development Agreements (CRADAs) and the Technology Transfer 
Initiative (TTI) in DOE Defense Programs. Through experience gained, the 
processes we use are becoming more efficient and routine. The seiected 
partnering mechanism in each case depends on our specific needs as weii as the 
state of the technoiogy and its potentiai benefits and deveiopment risks. 

• Third, as a nationai iaboratory, we focus on nationaiiy important, iong-term (and 

frequentiy high-risk) R&D programs for which the federai government has tra- 
ditionaiiy assumed responsibiiity. At the same time, many companies are short- 
ening their R&D horizons and iimiting their investments. Accordingiy, the 
amount of direct cost-sharing we can expect with the private sector is quite 
smaii compared to our overaii budget. 

PARTNERSHIPS TO ACHIEVE R&D GOALS MORE EFFECTIVELY 

Partnering with industry is integrai to the way we pursue programmatic activities 
at LLNL because it makes good business sense. Our joint efforts with industry 
appiy core mission capabiiities to probiems of mutuai interest and enhance those ca- 
pabiiities. Mutuai interest means that there are prospective mutuai benefits. From 
our perspective, two benefits are most important: 

• We form partnerships with industry in areas where our R&D needs drive the mar- 

ket. 

• Weform partnerships to achieve program goais cost effectively. 

Partnerships where our R&D needs drive the market 

The Laboratory's missions do, in fact, drive very speciai segments of high-tech- 
noiogy industry. The supercomputing industry has been highiy responsive to our de- 
fense needs, high-power iaser component and precision optics firms strongiy support 
Livermore's iaser program, and high-speed electronics firms have important cus- 
tomers in our many experimentai physics programs. In these cases, the partner- 
ships— mostly through procurement— indirectly "defray" R&D costs by sharing some 
development risks and providing criticai finandai and technicai support that makes 
vitai program objectives attainabie. 

Advanced Supercomputing. As an exampie, our nationai security needs drove the 
market for supercomputers for three decades. High-performance computing has ai- 
ways been centrai to scientific programs at Livermore because we have aiways need- 
ed state-of-the-art computers to simuiate the highiy compiex physics of nudear 
weapons. Currentiy, neariy 10% of the Laboratory's annuai budget is invested in the 
development of systems software and applications for major programs at the Lab- 
oratory. 

Presentiy, two factors further enhance the importance to Livermore of partner- 
ships in computer software and hardware deveiopment. First, we are entering a 
post-Coid War era with no nudear testing. We must reiy even more on high-per- 
formance computing to assure the safety and reliabiiity of the stockpiie, and we 
need over a thousand-foid increase in computer speed and data storage capacity to 
modei physicai effects with greater fidelity and resolution. Second, the future of 
high-performance computing is undergoing a major transition from conventionai 
(singie- or vector-processor) supercomputers to massiveiy paraiiei processing (MPP) 
with many microprocessors. To reaiizethe potentiai that MPP offers, there must be 
dose cooperation among hardware deveiopers, software deveiopers, and users. 

As part of the DOE Defense Programs' Accelerated Strategic Computing Initiative 
(ASCI), the DOE national security iaboratories are working with the developers of 
MPP computers in a muiti-year cooperative effort to reduce obstacies to creating ef- 
ficient, high-performance paraiiei programs. New numericai aigorithms and pro- 
gramming techniques are required for efficient use of the capabiiity of the new ma- 
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chines. In addition, we are working cooperatively on necessary improvements to in- 
formation management systems, data storage systems, computer networks, and 
computer graphics systems. Through these partnerships the DOE wiii obtain com- 
puting capabiiities that we need for stockpiie stewardship and management. Indus- 
try will obtain sophisticated customers who can help ready their prototype computer 
systems and associated software for more widespread future commercial applica- 
tions. 

J ust last week, the President announced the award of a $93 million contract to 
International Business Machines (IBM) to install at Livermore a supercomputer 
that will be 300 times faster than today's most powerful computers. Installation of 
the first 64 of 512 planned nodes will take place in the next several months so that 
Livermore scientist can begin developing necessary software. These nodes, each con- 
sisting of 8 powerful microprocessors, will be upgraded next year and all of the 
nodes will be installed by 1998. 

Laser technologies and ICF. The Inertial Confinement Fusion (ICF) Program at 
Livermore likewise has a long history of very important industrial partnerships, 
many driven mainly through procurement. The development of the Shiva laser in 
the 1970's and the Nova laser in the 1980's relied to a large extent on such partner- 
ships. To a considerable extent, U.S. manufacturers applied their own resources to 
achieve the necessary technological advances in optics and electro-optics to meet the 
exacting requirements for these powerful laser systems. In turn, companies, large 
and small, acquired new technology and expertise, developed advanced fabrication 
methods, and lowered production costs, while creating unique products for the world 
marketplace. The next major st^ in the national ICF program is the National Igni- 
tion Facility (NIF), which is critical for stewardship of the nuclear weapons stock- 
pile. NIF requirements are driving commercial -sector advances in low-cost, large- 
scale precision optics manufacturing techniques and technologies for electro-optics, 
high-speed instrumentation, micro-fabrication, and advanced imaging devices. 
Partnerships to achieve program goals cost dfectively 

We derive very real benefit from executing some of our mission-related work in 
concert with the commercial sector. This strategy enhances the cost-effectiveness of 
our efforts. When needed capabilities already exist outside the Laboratory, partner- 
ship through procurement can save program money. In total, roughly half the Lab- 
oratory's budget is devoted to commercial purchases. When development is required, 
partnerships can defray government expenses through cost-sharing arrangements. 

Since the passage of the National Competitiveness Technology Transfer Act of 
1989, we have used Cooperative Research and Development Agreements (CRADAs) 
as a mechanism for jointly pursuing R&D activities while protecting the intellectual 
property rights of the participants. As of the end of May 1996, we have executed 
228 CRADAs (involving 250 companies, including 70 small businesses) with an esti- 
mated total dollar value of $668 million. Slightly more than half the total is private 
money invested by our industrial partners principally in their own R&D facilities 
(no public funds are transferred to them). We expect Laboratory and industry in- 
vestment in CRADAs to be about $24 million next year as the targeted TTI moneys 
to DOE Defense Programs are reduced. TTI funding at Livermore has declined from 
$55 million in FY1995 to approximately $15 million expected in FY1997. 

To realize cost savings and effectively defray federal R&D expenses, CRADAs 
must be integral to Laboratory programmatic activities and contribute directly to 
programmatic goals. Current LLNL CRADA activities are closely aligned with our 
core competencies and programmatic thrusts in national security, energy and envi- 
ronmental sciences, and biosciences. Principal areas of CRADA investment include: 
materials and manufacturing: computing and communications: semiconductors, 
microelectronics and photonics: and biotechnology. 

Laser technologies. The laser program at LLNL has 26 CRADAs with industrial 
partners, totaling over $160 million in the areas of microelectronics, photonics, infor- 
mation storage, advanced manufacturing, precision optics, biotechnology and envi- 
ronmental research, all of which support DOE missions executed at LLNL. As an 
example, the Advanced Microtechnology Program (AMP) at LLNL is working on as- 
pects of extreme ultraviolet (EUV) lithography. We are collaborating with scientists 
at Sandia and Berkeley national laboratories and eight industrial partners in activi- 
ties to help regain U.S. dominance in the $60 billion/year semiconductor manufac- 
turing industry. This project is aimed at developing technology for the manufacture 
of computer chips that will be 10 times faster and with 1000 times more memory. 
The technologies embedded in the LLNL participation in these CRADA activities 
are also essential to the successful completion of the NIF and attendant stockpile 
stewardship experiments. J ust last month we achieved breakthroughs in two critical 
technologies: one enables greater precision in optical devices used in manufacturing 
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and the other reduces the defects in the masks that transfer circuit patterns onto 
chips. A Semiconductor Industry Association official characterized Livermore's work 
as being "very significant progress . . . This is a very important discovery." 

Stockpile stewardship. Over the last several years, DOE Defense Programs' Tech- 
nology Transfer I nitiative (TTI ) funding to LLNL provided the impetus for establish- 
ing closer Laboratory-industry ties and the basis for growth of these interactions. 
Most of our TTI -funded CRADAs have supported either the Accelerated Strategic 
Computing Initiative (ASCI) or technologies applicable to maintenance of an afford- 
able, safe, and reliable nuclear stockpile. These include partnership activities in ad- 
vanced engineering design capabilities, precision manufacturing, materials process- 
ing, and non-destructive evaluation. Important weapons program efforts have been 
enhanced through these partnerships. Our multi-year CRADA commitments are 
being adversely affected by reductions in TTI funding, and we are examining care- 
fully which ongoing activities are most central to our programmatic needs. 

PROCESSES FOR FORMING COST-SHARING PARTNERSHIPS 

The mechanisms we use to form industrial partnerships include Nondisclosure 
Agreements, CRADAs, Work-for-Others Agreements, Licensing Agreements, Small- 
Value CRADAs, the Small Business Innovative Research and Technology Transfer 
Research programs. Technical Assistance Agreements, the National Machine Tool 
Partnership Consulting Agreement, User Facility Agreements, and Personnel Ex- 
change Agreements. The use of each of the mechanisms requires negotiations be- 
tween LLNL and the prospective partner. Two of the processes merit particular at- 
tention: 

• CRADAs provide means for defraying R&D expenses by sharing costs and risks 

with a partner. Other means for cost-sharing R&D are also possible, but in all 
cases a central issue is intellectual property rights. 

• Licensing Agreements enable us to move technology invented at the Laboratory 

into the marketplace while protecting the inventor's intellectual property rights 
and generating royalties. They are frequently part of CRADAs. More generally, 
we have a responsibility to see that public benefit is derived from our R&D, 
often meaning that new products result in the private sector. Through reinvest- 
ment of royalties that come to the Laboratory, we can help defray R&D costs, 
which directly benefits DOE programs. 

CRADAs as a means for dd'raying R&D &<penses 

In FY1996 Livermore is engaged in 143 CRADAs totaling about $61 million for 
the LLNL portion of the activities. Of this amount, DOE Defense Programs TTI 
funds about $51 million and another $5 million comes from "funds-in" CRADAs (our 
industrial partner covers all or a portion of the Laboratory's expenses). The other 
$5 million comes from non-TTI programmatic R&D funds that we have chosen to 
invest in CRADA partnerships. Our projection for FY1997 is $24 million in total at 
LLNL for CRADAs. The industrial partners' efforts will exceed the LLNL invest- 
ments. 

The process for establishing CRADAs continues to improve. We work with DOE 
to shorten and make more flexible the process for developing, approving, and execut- 
ing CRADAs. The changes introduced to the process, at the national and the local 
levels, are heavily influenced by lessons learned from previous CRADA experiences 
and feedback from our industrial partners. The goal of the continuing process im- 
provement is to better serve prospective partners, for whom time is money in a com- 
petitive marketplace, and our programs for DOE, which expect to derive direct bene- 
fits from the cooperative efforts. A CRADA which took 18 months in 1991 now at 
times can take less than 90 days to execute, from start to finish. 

Within the Laboratory, processes have been established to manage our CRADA 
efforts from project selection through to the final reports and customer surveys. The 
Laboratory Deputy Director for Science and Technology oversees the activities. He 
has been supported by an external Industrial Advisory Board and uses an internal 
Industrial Partnering Working Group (IPWG) as an executive steering group. The 
IPWG has a role in the selection of CRADAs to pursue and the review of ongoing 
agreements. Members of the IPWG are also responsible to the Deputy Director and 
their respective Associate Director for the quality and performance of partnership 
activities within their areas of the Laboratory. Semi-annual reports are prepared for 
each set of activities that review planned and actual costing and performance com- 
pared to contractual milestones. In addition, annual program reviews are conducted. 
Final reports are prepared jointly by the partnership team, and we conduct a cus- 
tomer survey to find out how well Livermore met our partner's expectations during 
the technical execution of the CRADA. 
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Licensing as a means for moving technoiogies out of the Laboratory and generating 
royaitiesin the process 

The Laboratory is a very inventive pi ace. Researchers fiie about 250 invention dis- 
ciosures yeariy. Inventions raise opportunities for the iicensing of potentiai commer- 
dai products and generation of royaities. The quaiity of our inventions is refiected 
in the fact that Livermore has received 61 prestigious R&D 100 Awards— six of 
them this year. Two of the most recent R&D 100 Awards were presented to tech- 
noiogies that Livermore developed as part of CRADA partnerships. CRADAs are en- 
abied by arrangements to share inteiiectuai property rights, such as through iicens- 
ing agreements. 

For each patented (or patent-pending) Laboratory invention, our iicensing staff de- 
termines whether there are sizabie commerdai possibiiities. If so, they issue a pub- 
iic announcement to contact potentiai iicensees. Interested firms are invited to 
LLNL for preiiminary discussions. These discussions are heid under mutuai non- 
disciosure agreements so the company cannot use any information the Laboratory 
divuiges about the technoiogy. Likewise, the Laboratory cannot share any informa- 
tion it iearns from a prospective iicensee. 

Interested firms provide the Laboratory preiiminary marketing and business- pian 
information. The company or companies chosen to receive a iicense are not nec- 
essariiy the iargest firms competing but the ones LLNL iicensing speciaiists believe 
wiii be the most successfui at bringing the new product to market quickiy and mar- 
keting it effectiveiy. 

The finai step is drafting a iicensing agreement. Domestic commerciaiization of 
technoiogies is a dominant consideration and the iicense and royaity fees we nego- 
tiate are based on common industry practices. There is no standard royaity struc- 
ture: it depends on the product, the market, and other reievant business consider- 
ations. To date, we have negotiated rights to more than 100 Livermore technoiogies. 
Two exampies are iiiustrative: 

Micropower impulse Radar. The Micropower Impuise Radar (MIR) is the most 
noteworthy exampie of commerciaiization of LLNL-developed technologies. The Ml R, 
featured last year on the cover of Popular Sc/ance magazine, was invented by LLNL 
scientists searching for ways to measure the effects of fast laser pulses. The inven- 
tion uses roughly $10 worth of off-the-shelf components to outperform, in some 
ways, conventional radar and sensor equipment costing $40,000 and more. It may 
well transform entire U.S. industries with new generations of "smarter" commercial 
and industrial products. 

Industry has been quick to see the value of this technology. LLNL has received 
more than 4,000 inquiries from 15 countries. Sixteen licenses have been issued and 
another fourteen are pending and expected to be issued. Products are beginning to 
enter the marketplace. Applications range from national security to products for the 
home and transportation (e.g., collision avoidance systems). MIR will significantly 
influence products such as burglar alarms, appliances, toys, robots, vending ma- 
chines, and healthcare equipment. As an example, the technology most recently won 
its second R&D 100 Award for application as an "electronic dipstick" that can sense 
the level of fluid or other material stored in tanks, vats, and silos. The dipstick can 
be used in automobiles to read levels of a variety of fluids: gasoline, oil, trans- 
mission fluid, coolant and windshield cleaner. 

High speed cell sorters. Livermore is one of three DOE designated Fluman Genome 
Centers and completed last year a high resolution mapping of human chromosome 
19. This mapping is helping researchers worldwide to characterize the diseases asso- 
ciated with genes on chromosome 19. Our human genome efforts grew out of our 
research interests and key breakthroughs made by Livermore researchers that led 
to methods for high-speed sorting of individual chromosomes (flow cytometry). Flav- 
ing developed the world's fastest device to analyze and separate cells and chro- 
mosomes, we licensed rights to manufacture the device on a time-limited exclusive 
basis. 

The licensee converted the LLNL design for commercial production. Research ap- 
plications include development of pharmaceuticals and studies of infectious diseases 
including AIDS. Potential clinical markets include detection of rare malignant cells 
in blood and the study of fetal cells in a mother's peripheral blood, providing a 
noninvasive method of prenatal diagnosis. As one prominent pioneer in genetic re- 
search commented, 'You never know what interesting and major breakthroughs 
may result when you provide researchers with such a state-of-the-art tool. This is 
an important tool in an area that will be extremely significant in the next decade." 
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LIMITATIONS TO DEFRAYING R&D EXPENDITURES 

As I have indicated, we pursue industriai partnering to support and enhance our 
programmatic efforts to meet important nationai needs in a cost effective manner. 
At the same time, American industries can tap into our cutting-edge technoiogies, 
capabiiities, and fadiities to boister their competitiveness in the giobai marketpiace. 
It is a fruitfui relationship, and I expect working coii adorations to continue to fiour- 
ish. 

But we must bemindfui oftheievei of activity at which partnering Nourishes and 
the barriers which exist that iimit the potentiai for dramatic increase. CRADAs, in 
effect, defray $10's of miiiions in R&D expenditures at the Laboratory (either funds 
coming to Livermore to pursue R&D or investments made by partners at their fadii- 
ties that directiy contribute to our research goais). The royaities we received iast 
year from iicenses were on the order of $1 miiiion. In comparison, theannuai budget 
for the Laboratory is roughiy $1 biiiion. There is a very iarge difference between 
pubiic and private investments in Livermore. 

A centrai issue is the roie of a nationai iaboratory. As a DOE muitiprogram iab- 
oratory, Livermore conducts muitidiscipiinary R&D on iarge, compiex probiems 
where nationai interests are at stake. Frequentiy the research is high-risk and has 
iong time horizons. These efforts require a sustained commitment from our cus- 
tomer, the American pubiic. For Livermore, our defining responsibiiity is nationai 
security. It requires unique capabiiities at the Laboratory that we aiso focus on spe- 
cific important nationai needs in energy, environmentai sciences, and biotech noiogy. 

The overaii impact of our R&D must be benefit to the pubiic good. Aithough tan- 
gibie, the benefits of iong-term R&D are often diffuse and usuaiiy difficuit to quan- 
tify. In the energy and environmental areas for example, the benefit to the public 
fr^uently derives from downstream products in (or capabilities provided by) the pri- 
vate sector. The connecting bridge between long-term R&D and products is usually 
not obvious, and the largest benefits are often not even anticipated. Even when the 
bridge is apparent, it can be lengthy and difficult to cross. The task is made more 
difficult by current trends: a greater need to cut costs and an even shorter-term 
R&D focus (the next product out the door) in industry. Ironically, given current 
pressure for strong corporate performance, the prospect for significantly greater pri- 
vate investment in long-term R&D at the national laboratories is weak now, at a 
time when it would be most valuable because of federal budget pressures to reduce 
public investment in R&D. 

Three examples highlight issues about the bridge between R&D investments at 
Livermore and transition to products out the door: 

Atomic Vapor Laser Isotope Separation (AVLIS). AVLIS is a technology that prom- 
ises to provide a low-cost production capability to enrich uranium for use as reactor 
fuel. Its development could help assure a long-term competitive position for the 
United States in the global marketplace. The DOE recognized the potential impor- 
tance of AVLIS and started to pursue work on the technology in the early 1970's. 
After two decades of successful R&D and a DOE investment of about $1.4 billion, 
responsibility for AVLIS was transferred in 1992 to the United States Enrichment 
Corporation (USEC), a government corporation. USEC has decided to take the first 
steps to construct and operate an AVLIS plant for uranium enrichment. They are 
continuing to fund AVLIS R&D at Livermore ($102 million in FY1996) and are 
working very closely with Laboratory scientists to ensure success in this effort. The 
AVLIS project has the potential to become the largest technology transfer effort to 
the commercial sector in the Laboratory's history. It is an excellent example of fed- 
eral government foresight and commitment, a highly successful long-term R&D ef- 
fort, and careful attention paid to details concerning the transition from research 
to commercialization. 

Dynamic Stripping for Environmental Remediation. Remediation is underway to 
cleanup underground carcinogenic solvents at the Livermore site. Using standard 
pump-and-treat technology, the effort would take 20 to 50 years and cost between 
$300 million and $500 million. Working with University of California Berkeley col- 
leagues, we conceived of a cleanup process known dynamic stripping that would 
allow the work to be completed much faster at much lower cost to the taxpayer. But 
we had to test it first. As an R&D experiment, we used dynamic stripping on a spill 
of 10,000 gallons of gasoline that leaked from an underground tank at the former 
service station at LLNL. The gasoline was recovered at a cost one tenth that of con- 
ventional excavation techniques and in nine months instead of the decades that 
pump and treat would have required. With a successful demonstration under our 
belt, we are now working with DOE on a proposal to accelerate the cleanup of LLNL 
using this and other experimentally-demonstrated but not-yet-commercial cleanup 
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techniques. We are also better able to line up industrial partners to commercialize 
the technologies so that they can be used to reduce cleanup costs nationwide. 

ThePEREGRINE Project and improved cancer treatment. Each year over 1.3 mil- 
lion people in the U.S. are stricken with cancer and more than 500,000 cancer pa- 
tients die. Half of the deaths are related to the physician’s inability to eliminate the 
primary tumor. In many other cases when radiation treatment succeeds in eliminat- 
ing the cancer, excessive doses damage healthy tissue and cause complications. The 
healthcare industry currently has only simplified models and calculational tools to 
predict the dose to tissue. At Livermore, we are drawing on the special skills in our 
nuclear weapons program to develop new computational models that will allow phy- 
sicians to estimate far more precisely on a case-by-case basis the dose required in 
radiation treatment of a cancer. This is the PEREGRI NE Project. 

We believe PEREGRI NE is an important investment for the public good. It is ini- 
tially being pursued at Livermore as a Laboratory-Directed Research and Develop- 
ment project. Clinical collaboration is being provided by a number of medical re- 
search institutions and universities. As PEREGRINE matures, it must transition 
into an effort with a much larger base of public and/or private funding support and 
involvement of an even broader range of stakeholders in the healthcare industry. 

These examples illustrate that the route from concept to commercialization can 
be complicated and that there is a role for public investment before private invest- 
ment kicks in. Some national needs require considerable national investment over 
a long period of time. Private funding figures in later, and details depend on the 
particulars of the case. AVLIS is now beginning to be commercialized and nuclear 
fusion for energy security in the middle of the next century is another example 
where the transition is still well into the future. Other important needs can be ad- 
dressed on a shorter time scale and require less investment. Yet the transition from 
public investment to private investment can be complex for a variety of reasons. 

CONCLUDING REMARKS 

Private investment in Laboratory R&D through industrial partnering is working. 
It makes sense for the Laboratory and for U.S. businesses. American industries can 
tap into our cutting-edge technologies, capabilities, and facilities to bolster their 
competitiveness in the global marketplace. At the same time, we benefit from form- 
ing partnerships selectively with industries to support, enhance, and make more af- 
fordable our programmatic efforts to meet important national needs. It helps defray 
R&D costs, but only to an extent $10's of millions per year in direct investment into 
Livermore, which has a $1 billion per year budget. The prospect for private invest- 
ment to defray a much greater fraction of the R&D expenditures seems to be quite 
limited with our focus emphasizing long-term, high-risk R&D in the national inter- 
est. Even so, we must continue to work the issue of bridging the gap to ensure that 
our R&D efforts ultimately lead to products that improve the quality of life for all 
Americans. 

Mr. Rohrabacher. Dr. Gay? 

STATEMENT OF DR. CHARLES GAY, DIRECTOR, NATIONAL 
RENEWABLE ENERGY LABORATORY 

Dr. Gay. Thank you, Mr. Chairman and Mr. Baker, for the op- 
portunity to be here today. 

I have submitted some written testimony that I would like to 
have entered into the record, if I could. 

Mr. Rohrabacher. Without objection, and we appreciate you 
summarizing your testimony. 

Dr. Gay. I will. 

I have been the Director at the National Renewable Energy Lab 
for about one-and-a-half years and, prior to that, the president and 
founder of several manufacturing companies for a 20-year period, 
so I have some experience in the industrial and in the government 
side looking at the role and interaction— complementary, cor- 
responding roles— that industry and government can play together. 
So I have some strong opinions as to ways that we might optimize 
the goals here. 
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Much of the discussion today I believe has focused relatively nar- 
rowly on applying some of the principles that work in industry to 
options that might be available to the Federal Government. 

As we have spoken about, through the earlier testimony, some of 
the particulars we have tended to pick specific examples. 

What we have been looking at is how to apply sort of a general 
category that would capture a couple of those specific examples. 

What I would like to do this afternoon is just briefly talk about 
how to focus on what the market may be for the opportunities we 
have to be able to raise financing in order to support tasks from 
the capabilities within the laboratory. 

Let me start out by saying this country has a history of funding 
R&D that probably goes back at least to Lewis & Clark in looking 
for a trail to the Pacific Coast. 

That funding benefitted not just Lewis & Clark in terms of their 
recognition in our history books, but an awful lot that followed in 
the development of our history and the identification of the map of 
possibilities that could benefit future generations. 

That is a tradition in the role of government here in the U.S. 
that has made our country very strong. 

There is no one specific beneficiary in that example that could be 
charged to repay the cost of the Lewis & Clark trip. I n today's com- 
plex maze of global competition and drive to promote near-term re- 
turn on shareholder investment, it is very important to look at how 
we may balance the roles of government and industry. 

Competition is a lot more complex, and a lot of the technological 
discoveries today boil down to who goes first in order to prove that 
something can occur. 

If you know that there is a trail to Oregon, the first key piece 
of data is that there is a trail to Oregon that exists and that you 
can build a business going along that particular trail, and others 
are able to follow you quickly and save the cost of the R&D that 
was necessary in order to get there in the first place and prove that 
you could get there. 

DOE invests its tax dollars, or the tax dollars from the American 
Taxpayer, in promoting a general interest to the Nation by focusing 
on some strategic missions that result in the improvement of the 
diversity of our energy supply options, keeping our environment 
clean, and creating jobs in a diverse portfolio of energy technologies 
that we are going to need for our future in ensuring that our indus- 
tries remain competitive. 

With regard to the principal theme of this hearing, and with 
comparing up-front cost sharing, I would say that is a much better 
instrument than back-end recoupment as a way to accomplish the 
complementary missions of both industry and the government, and 
in this case the Department of Energy. 

The main reason, I would assert, for cost-share and recoupment 
is not to offset appropriations' funds, but to better ensure that the 
full benefits of the R&D that we carry out in this country can be 
derived in the formation of jobs and economic development. 

Industrial opportunities are important, and we look at those in 
the nature of the relationships that we have at the National Re- 
newable Energy Lab. Over half of the funding that comes to the 
laboratory goes back out to industry and to universities in the form 
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of cooperative arrangements in order to assure that the technology 
moves rapidly from the laboratory into commercial use. 

The main reason I feel that the role of cost-sharing is important 
is that it is a way to better ensure that the full benefits of the gov- 
ernment investment are achieved; and that this is accomplished by 
knowing that the businesses with whom we are cooperating are se- 
rious, because they are putting in their own money in order to 
match us and what it is that we as the government do, and that 
requires risk-sharing on the part of both the government and on 
the part of the industry. 

There is an incentive there to speed that process from discovery 
to commercialization. 

It also provides a mutual leverage to the parties that are in- 
volved by maximizing the net gain that the industrial side is seek- 
ing and that the government is seeking in a diverse portfolio for 
its energy supply. 

And, by cost sharing we establish a formal framework for the na- 
ture of the relationship that we would like to cement together, 
CRADAs being— Cooperative R&D Agreements being one primary 
example that we have talked about here today. 

Cost-sharing leads to jobs and to profits. When we create jobs, 
individuals pay taxes back to the Treasury, which is the source of 
the funding we have been working with. 

When we succeed in creating profitable corporations, they also 
are paying taxes back into the T reasury. 

It is my experience in running businesses that some of the direct 
manufacturing jobs that we created in new technologies— primarily 
renewable energy technologies— not only provided the direct benefit 
from those jobs, but the additional jobs in the upstream supplier 
side, and in the downstream distribution marketing side. 

My view is that the government needs to have a stable and con- 
sistent policy across all of the government-sponsored R&D areas, 
not just in energy; and that we need to be especially favorable in 
our consideration of small entities that may not be in a financial 
position to both cost-share up front and to repay through 
recoupment mechanisms on the back end in order to maintain this 
vigorous job growth and job creation responsibility that we have as 
part of our economic development goals. 

I would like to close by commenting that the DOE does have a 
group working on alternative financing scenarios for R&D under 
way at the direction of Deputy Secretary Charles Curtis, with a 
final report that is expected to be issued at the end of October of 
this year, motivated in part by the increasing awareness of the se- 
rious out-year budget implications of the need to achieve a bal- 
anced budget for our Federal Government and by the recommenda- 
tions of the Galvin Task Force which took a strat^ic look at the 
role of R&D and the opportunities for alternative financing of the 
DOE and the laboratories. 

There are many different kinds of mechanisms that can work 
here. We need to focus on how to market the technology we have 
in order to select the most appropriate mechanism. 

Thank you for the opportunity to comment today. 

[The prepared statement of Dr. Gay follows:] 
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Testimony of Dr. Charles F. Gay, Director, National Renewable Energy 

Laboratory 

Before the U.S. FIouse of Representatives 
Committee on Science 
Subcommittee on Energy and Environment 

FI EARING on Funding Department of Energy (DOE) Research and 
Development (R&D) in a Constrained Budget Environment 

August 1 , 1996 

Thank you, Mr. Chairman, for allowing me to contribute to this hearing on op- 
tions for funding the research and development (R&D) programs of the Department 
of Energy (DOE) during a time of constrained federal budgets. One issue before the 
Subcommittee of particular interest to me is the relationship between various cost- 
sharing and recoupment methods such as cost-shared subcontracts, repayment pro- 
visions, cooperative research and development agreements, and patent licensing, 
and the amount of federal funding required to effectively carry out DOE'S R&D pro- 
grams. 

My comments focus on the general question of how cost-sharing and recoupment 
methods might impact DOE'S R&D programs, in particular the renewable energy 
R&D programs of the National Renewable Energy Laboratory (NREL). I defer to 
DOE personnel the task of addressing the Subcommittee's questions related to 
DOE'S department-wide use of specific cost-sharing and recoupment methods. 

My general view is that while cost-sharing and recoupment can have a positive 
impact on R&D programs in certain circumstances, much of the present discussion 
is too narrowly focused on the use of such mechanisms to offset federal investment 
in R&D. 


Cost-Sharing and Recoupment in R&D 

Cost-sharing and recoupment methods, broadly defined, are used widely by busi- 
ness and government today. Private-sector businesses use "front-end" cost-sharing 
to better manage risk and use "back-end" recoupment such as differential profits 
from R&D discoveries to pay for R&D expenses. Public sector entities, such as DOE, 
generally use cost sharing to better marshall the resources needed to accomplish 
their missions and use recoupment techniques to recover all or part of the public's 
investment in R&D that creates profits for private sector entities. My personal view 
is that recoupment of public sector R&D funding is generally not as advantageous 
to DOE aims as is cost sharing. 

Private-sector businesses use cost sharing and recoupment to improve the overall 
risk/benefit profile of R&D. Cost sharing has numerous potential benefits, including: 

• Reducing known up-front costs in exchange for sharing subsequent benefits 

• Forming strategic alliances to assemble the resources necessary for complex under- 

takings, for example, gaining complementary expertise or critical mass 

• Serving as a path toother benefits such as broader alliances down the road 

• Securing strategic "options," for example, intellectual property rights to innova- 

tions. 

For the private sector, "recoupment" can be broadly defined as the profit motive 
underlying investment in R&D. Simply stated, businesses invest in R&D with the 
aim of generating future profits. Some operations are "R&D companies" whose sole 
focus is on developing technology to be licensed or sold to others. More typically 
R&D is one of many investments that businesses make to insure growth and profit- 
ability. 

Cost sharing and recoupment have entirely different purposes and impacts on 
public-sector investments, such as those undertaken by the Department of Energy. 
The main purpose of DOE'S energy R&D program is to facilitate meeting America's 
energy and security needs. Efficient investment of federal funds in R&D involves 
directing resources to proper targets and structuring the terms of the funding so as 
to best leverage the federal investment. In the context of DOE'S R&D programs, 
cost-sharing and recoupment are just two of many methods used to best target and 
leverage investments. 

The main reason, as I view it, for DOE to use cost-sharing and recoupment is 
NOT to offset federal, i.e.. Congress! onally appropriated funds, but rather to better 
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insure that the nation reaps the fuii benefit of DOE'S expenditures on R&D. In the 
case of cost sharing, this: 

• Assures that businesses are serious about the subcontracted research and deveiop- 

ment and capabie of advancing the resuits of that R&D to market. Requiring 
that companies risk their own monies in R&D projects creates a naturai incen- 
tive for them to rapidiy move the R&D resuits to market 

• Provides mutuai ieverage to the parties involved— because government funds are 

matched by private funds, and vice versa— to maximize net productive invest- 
ment in the targeted areas 

• Provides a formai framework for structuring coliaboration between pubiic and pri- 

vate entities as, for exampie, with Cooperative Research and Deveiopment 
Agreements (CRADA's). 

In the case of recoupment, DOE uses measures such as repayment and royalty- 
bearing licenses to improve leveraging of federal expenditures on R&D by garnering 
for the taxpayers a portion of the profit from new technology advances. If federally 
funded research yields significant profits to industry, then recoupment is a simple, 
arms-length method for government to share in the benefits in return for having 
shared in the risks. 

However, recoupment can be counterproductive if repayment or royalty-bearing li- 
censing terms become onerous, thereby undermining the commercial competitive- 
ness of the technology. Also, it has been argued that recoupment of R&D invest- 
ments is merely an inefficient form of taxation, burdening businesses with addi- 
tional payments to the federal government, over and above tax payments. 
Recoupment can also distort decision making if future federal R&D funding is tied 
too closely to generating revenues rather than to achieving the agency's mission. 

Based on my experience, I recommend that cost-sharing and recoupment not be 
viewed as methods for reducing R&D funding requirements. In fact, it is my opinion 
that they are not very efficient methods of generating funds. Focusing on R&D fund- 
ing reductions may well conflict with our national priorities, especially in the area 
of renewable energy R&D and the expedited transfer of renewable energy tech- 
nology to industry and the private sector. The nation needs a portfolio of sustainable 
energy sources just as any considered financial portfolio is a balance of diverse in- 
vestments. The American public has repeatedly indicated strong support for R&D 
for renewable energy technologies. I believe that if Congress further reduces funding 
for renewable energy R&D, there will be severe adverse impact on the U.S. energy 
future and our economic development. 

Cost sharing and recoupment are more properly viewed as tools that DOE can use 
to increase the effectiveness of the nation's investment in R&D. How these tools are 
used and for what purpose is quite different for the public sector than for the pri- 
vate sector. 


Public-Sector vs. Private-Sector Investment 

I worked in the energy business for 20 years in various roles ranging from re- 
search scientist to CEO. I have worked in government as NREL's Director for about 
1.5 years. From direct experience I can tell you that there's a world of difference 
in the "how" and "why" of public-sector versus private-sector endeavors. 

At NREL I have worked to instill a more businesslike mind set for cxierating the 
laboratory. We have made significant improvements in operational efficiency and 
have strengthened science productivity while sharply reducing administrative over- 
head. But that doesn't mean that a national laboratory is just like a business. The 
basic aims of the private and public sectors are different. 

Private-sector investment generally aims to yield individual gain. Within the 
broad confines of ethical standards of commerce, businesses generally invest to 
maximize their identifiable, quantifiable, and individual return. 

Public-sector investment generally seeks to yield more general, or national bene- 
fits. It makes a businessperson uncomfortable to base R&D expenditures on distrib- 
uted benefits, but that's what government by its very nature does. For example, gov- 
ernment builds interstate highways to facilitate commerce and maintains a well- 
armed defense force to insure our security. 

It makes a businessperson equally uncomfortable to base R&D expenditures on 
benefits to accrue to future generations, but again, that's what government does. 
Thus government builds flood-control systems and undertakes massive rural elec- 
trification projects. 

While cost sharing and repayment provide business with a means for initially lim- 
iting and eventually recapturing corporate investments in R&D, full monetary re- 
payment per se doesn't make much sense for a government R&D program. Govern- 
ment investments are not made on the basis of monetary gain. Rather, government 
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investment is aimed at cdiective gains, which inciudesuch difficuit-to-quantify ben- 
efits as nationai security and improvements in the quaiity of iife. For exampie, 
DOE'S energy R&D programs are aimed at generating workabie energy suppiy op- 
tions for the nation, but the private-sector R&D that I managed for 20 years was 
aimed soiely at generating one option in the customer's mind— nameiy to buy our 
company's products and services. 

Though the return on DOE'S R&D is a mixture of difficuit-to-quantify coiiective 
gains, it IS possibie to speak of maximizing the taxpayer's return on that R&D in- 
vestment. In my view, an important element of DOE'S mission— and an expiicitiy- 
stated part of N REE's mission— is to fadiitate the commerciaiization of scientific ad- 
vances and technology improvements that result from DOE'S R&D investments and 
NREL's program execution. Simply stated, our nation most directly benefits when 
the technology developed by DOE R&D is promptly and aggressively commercialized 
by the private sector. 

Cost-sharing arrangements can accelerate commercialization by guiding DOE 
R&D investments to those private sector research partners most likely to commer- 
cialize the results of the subcontracted or collaborative R&D. For this reason, I sup- 
port these arrangements. But it is imperative that the terms are reasonable and do 
not put U.S. industry at a competitive disadvantage vis-a-vis its international com- 
petitors. 

Flowever, recoupment arrangements such as license fees or repayments— unless 
very judiciously and selectively used— can inhibit and even negate the achievement 
of the underlying purpose of DOE R&D investments by eroding the commercial via- 
bility or competitiveness of technologies developed with DOE funding. For this rea- 
son, I generally oppose these arrangements, though I see considerable merit in ex- 
ploring methods by which taxpayers can share in the upside potential of— and ulti- 
mate profit from— federal R&D investments. 

In Perspective 

It must be emphasized that the PRIMARY elements for success in maximizing the 
nation's investment in energy R&D are NOT cost-sharing and recoupment arrange- 
ments for leveraging DOE'S R&D investments: rather they are sustainability, diver- 
sity, and continuity. 

Government investment in energy R&D should be directed at developing the sus- 
tainable energy resources that the Nation needs for long-term security, job creation, 
and economic prosperity, and environmental quality, using the market as a direc- 
tional pointer. 

Government investment in energy R&D should encompass a broad and diverse 
portfolio of energy resources, including near-term, intermediate-term, and long-term 
targets. I nvestment should be aimed at generating workable technology options that 
then compete unfettered in the private-sector marketplace, both nationally and 
internationally. 

Government investment in energy R&D requires reasonable continuity and con- 
sistency to maximize the return on that investment. It is possible to buy a fast car 
or a flashy suit of clothes in a quick burst of spending, but lasting accomplishments 
of real value— a well-built house, a college education, rearing a child with integrity 
and solid values— require steady continuity of commitment and investment. Renew- 
able energy is on track to become one of this nation's lasting accomplishments of 
real value. For example, manufacturing costs of photovoltaic products have fallen 
100-fold over the past 20 years, and renewable energy technologies are proving to 
be cost-effective energy sources for numerous applications in domestic and inter- 
national markets. 

Now is not the time to falter in the continuity of our prudent investment in re- 
newable energy R&D. 

Thank you for your time. 

Mr. Rohrabacher. Thank you, Dr. Gay. 

I think that in relationship to what you just said, that is what 
this hearing is all about. 

We have a situation in the post -Cold War World where your rela- 
tionship with the government is going to be lot different than it 
was during the Cold War. That is the bottom line. 

We need to start defining what that is going to be by making 
sure that things are systematized and that fundamental principles 
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are laid down, but they are going to be different than they were 
during the Cold War. 

One thing that I would like to note before I— well, maybe I will 
just ask the panel this, as well, to comment on this— I mentioned 

E assing a strong patent system, and most of you know that I have 
een involved in a big fight here on Capital Hill in defining what 
patent rights really are. 

When we start talking about payback for the development of 
these technologies, if we do not have a patent system that strongly 
protects the inventor, or the owners of that technology, there is not 
a payback system that is going to work, is there? 

This is dependent on a strong patent system, is it not? 

Go right ahead. 

Dr. Gay. I would like to just offer a comment to just sort of put 
this in some perspective. 

Certainly it is important to have a strong intellectual property 
protection system of which patents are one piece. As Ron has indi- 
cated and other presenters here today, the percentage of omnibus 
positions that could be established in order to see significant cash 
flows resulting from licensing fees is a fairly small number. 

From the studies I have seen that have been conducted at Stan- 
ford in licensing of their patents, the number is around 1 to 2 per- 
cent of the patents that have been established provide for the ma- 
jority of the cash flow that is seen from having those patents. 

In industry, patents generally are used like trading stamps. You 
establish a particular position in your industry. There may be com- 
petitors who have created alternative technical approaches to 
achieving the same function and have a patent position in their 
portfolio, and businesses exchange mutual licensing rights with 
each other. 

Mr. Rohrabacher. Let's take a look at what Dr. Cochran talked 
about when he spoke about the micro power impulse radar, which 
is something, again, after Bill Baker beat us up to make sure we 
had to come up there and visit the plant, that we got a first-hand 
look at what that was all about. This shows you why it is valuable 
for us to come up and to get a first-hand view of what is going on. 

This radar chip is basically what we are talking about here? Is 
that what we are talking about? 

Dr. Cochran. That is correct; yes, sir. 

Mr. Rohrabacher. And did I see, or did I not see, the radar chip 
held up to someone's throat and used as a microphone? 

Dr. Cochran. Yes, sir. You saw that. That is one possible appli- 
cation. 

Mr. Rohrabacher. I mean, this is an incredible thing. This is 
not going to be worth "$8 million," like you were mentioning in 
your testimony, that you have an $8 million— this potentially could 
be worth hundreds of millions of dollars, if not more than that. 

Dr. Cochran. We hope so. Yes, sir. The potential is there. 

Mr. Rohrabacher. The potential is there. 

Now I don't know, maybe the type of research that is going on 
will not always result, or lend itself over a five-year or a six-year 
period to something that could learn this kind of result, but it 
seems to me that that potential is there for your laboratories if you 
are doing the right thing. 
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We do not know what possibly can come out of this. This radar 
device could— we have all heard these people who have had cancer 
in their throat and they have to speak through a device, and it 
sounds pretty gruesome, but this device could well be used for 
those people— although I am not sure— 

Dr. Cochran. Yes, sir. In fact, that is one of the areas of interest 
to in fact try that. 

It can also be used in place of a stethoscope to monitor your 
heartbeat and give a great deal more information than is currently 
possible. 

Again, it is a very special case, but as I said we have got 4000 
inquiries on this one device, which is very unusual. But the poten- 
tial for payback looks very, very good. 

We have gotten about $1.4 million already, and I think we have 
just scratched the surface on that. And royalties will then continue 
to follow beyond that. 

Mr. Rohrabacher. And where will the money go for that? 

Dr. Cochran. The money comes back to the laboratory for re- 
search and development basically. Some of it goes to the inventors, 
because as Congressman Baker said you have got to incentivize 
people to want to do the extra work. 

This particular one is sort of interesting. It was developed as 
part of our laser program as basically a high-speed oscilloscope. 
The inventor had done his job when he made that for the program. 

But because we incentivize them to get creative and really press, 
as you suggested we do, they went further and started saying, gee, 
you know, we can buy the parts from Radio Shack, more or less, 
build it cheaply and make it something that is really a commer- 
cially viable activity. 

We have got to get a lot of partners to do it, but we are proceed- 
ing on that path. 

Mr. Rohrabacher. j ust to show you to the magnitude of this, 
this device could also be used as a mine detector. 

Dr. Cochran. Yes, sir. 

Mr. Rohrabacher. One of the issues I am very concerned with 
in the post-Cold War world is trying to cleanse this world of land 
mines that destroy little children's legs all over the world. 

You know, somebody plants a land mine and five years later 
some little child is walking along and its legs are blown off. This 
is not a rare occasion. We are talking about something that hap- 
pens every single day. 

You get a cheap mine detector out in Cambodia, or Afghanistan, 
we are talking about a wonderful contribution to the well-being of 
our society. 

These things— in other words, there are things that can happen 
in the post-Cold War world, and I would hope that in a global mar- 
ket that your profit potential in a global market would make it pos- 
sible for you not to earn $8 million, but earning tens of millions, 
if not hundreds of millions of dollars from this type of creative en- 
deavor. 

Feel free to comment. 

Dr. Hartley. Let's see. I think my number was more like $60 
million. 

Mr. Rohrabacher. All right. 
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Dr. Hartley. That is our target for what we think it would level 
out to. It does take a few inventions that are very special. As Dr. 
Gay said, only one out of several hundred ever amounts to a sig- 
nificant return. 

The transistor would be a wonderful thing to reinvent, or the 
laser. Those things bring a lot of money. This marvelous radar de- 
vice that Livermore has, the commercial sales of that, you have to 
be careful with the economics in these projections because the in- 
dustry that manufactures them may have 20 pieces that are intel- 
lectual property, each one of which he is paying a 5 percent royalty 
on. 

So he has to be able to make some money on that, as well. So 
that actually tracing back how much they will make, it is not the 
entire sale. It is their piece of it, but it is still very significant. 

I would hope we would do hundreds of millions of dollars, too, 
but realistically to think that we can support an entire lab struc- 
ture on that, I do not know any evidence of that happening in this 
country. 

Mr. Rohrabacher. But, you know, when somebody uses the 
word "realistically," it is always based on what is realistic in today, 
in "reality." That is what "realistic" means, reality. 

Dr. Hartley. Yes, sir. 

Mr. Rohrabacher. And what is really important is for us to 
change reality. That is what science is all about. 

Mr. Baker? 

Mr. Baker of California. That leads me into my story. 

Ronald Reagan ended one speech with "We can dream big 
dreams because indeed we are Americans." I think that is what 
this is all about. 

How do we not stifle research with high fees and front-ending, 
but how do we encourage people to work cooperatively with our 
laboratories and their wonderful techniques in order to get more 
out? 

So I am very much in favor of that. 

Let me ask Mr. Gay, because he argued the other way. He wants 
more cost sharing. 

What percentage of your budget would be returned from your 
cost sharing agreements today to the renewal lab? 

Dr. Gay. What I could speak to is my own experience from the 
industrial side, having been involved in some cost -sharing in indus- 
try, since I have the financial data from that experience. 

It relates to a company called Arco-Solar where during about the 
first approximately 10 years of our company's operation, we created 
jobs for about 500 people, manufacturing jobs in Southern Califor- 
nia. 

Corresponding to that was an additional approximately 250 to 
300 jobs from the supplier industry that made the components we 
used to make our solar modules. 

Downstream from that was a distributor and dealer network 
which, just in the United States, although roughly 75 percent of 
our product was exported, just in the United States there was 
roughly 70, close to 100 employees in the distributor network and, 
correspondingly, another 300 employees— 
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Mr. Baker of California. I think I get the picture, Dr. Gay. So 
it is creating jobs. Who is putting the money in? 

Dr. Gay. Of that, we received about $4 million in R&D money 
from the Department of Energy. There were roughly 800 jobs, then, 
that were created over this 10-year period I am talking about. 

So you could make some estimates of what the average salaries 
were. Y ou may say to fi rst order 

Mr. Baker of California. But my question was. How much of 
your budget at the Renewable Lab is paid for by cost-sharing 
agreements? 

The answer is. Tiny few. And they would tend to discourage peo- 
ple from coming to you unless they had a really good fix on a prod- 
uct already. 

What I want to do is to have some of that, yes. If you are an end 
user and you just want to use Livermore's lasers to do a certain 
thing and that is all you want to do, fine. Pay the cost-sharing. 

But if you want to invent a medical machine or device that may 
save lives and do wonderful things and you are not sure you can 
ever invent it, all I want to know is, yes, if the government deter- 
mines that is a good project, and the company determines that is 
a good project, if you succeed then I want a share in that success. 

If you fail, then we have not helped society in that. So I do not 
like the front-end approach because I think it would discourage re- 
search. 

And I do not think at the Renewable Lab you really have a lot 
of cost-sharing. 

Dr. Gay. In our CRADA agreements, we have 72 percent of our 
CRADAs are the industry cost-share. Of the small businesses that 
have CRADAs with us, 67 percent are industry cost-share. 

In the contracted R&D agreements, we have 22 percent of the 
funding that is industry cost-share. 

Mr. Baker of California. What is the dollar amount? I mean, 
they are cost-sharing all right, but on what basis? 

Dr. Gay. If you look at roughly $90 million of contracts with in- 
dustry, an additional 20 percent, close to $15 million would be the 
industry cost-share that makes up the total of a little more than 
$100 million of contracts with industry. 

Mr. Baker of California. So 20 percent would be a rough figure. 

Dr. Gay. Yes. 

Mr. Baker of California. Okay. Let me give you an example. 
There is a new process— probably not "new," but new to me— 
known as Aerogel. That is a carbon paper that hopefully will re- 
place the reverse osmosis that is so energy intensive. 

It will allow us to take solids like salts out of waste water. If we 
went out to a water treatment plant— let's say East Bay Mud or 
San Ramone Dublin Services District and say, hey, we want you 
to pay 50 percent of this. We think we can take all the solids out 
much more cheaply, they would laugh at us. Their taxpayers are 
not paying fees— or their sewer users are not paying fees for them 
to go out and chase research. 

But, if we said we think we have a good process and we are 
going to build a sample plant for you, if we are successful you are 
going to get so many millicents per gallon, people would say, yes, 

I would like to try that. We will put up some money and we will 
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do some sharing with you, but oniy if it is successfui wiii we have 
to pay, i think we wouid have a iot of peopie coming to the tabie. 

That is the difference. 

And in the renewabie area, i think it is even more important 
where the iikeiihood of success is probabiy iess than even in the 
manufacturing area. 

Let me run to a coupie of others because my time is up. 

Mr. Hartiey, you mentioned fiexibiiity. My probiem with that in 
not having some standards is that we now have a waiver process 
which both industry and the government determined to use aimost 
without faii. 

So even when we have success we waive it. 

How do we get around that and stiii have a fiexibie poiicy, as you 
mentioned? 

Dr. Hartley, i am not sure which part of the process you are 
concerned about fiexibiiity. 

The biggest issue we deai with in waivers deais with the DOE- 
added value tax of about 28 percent that funds in from industry. 
That is frequentiy waived, most frequentiy waived, because it 
seemed to be of vaiue to the iabs and for DOE for us to achieve 
benefit. 

is that the aspect you are referring to? 

Mr. Baker of Caiifornia. Weii, and in the coai process we waived 
it if it was exported; and we waived this; and we waived that. The 
industry does not want to pay, and the bureaucracy does not want 
to put up with the paperwork and the harassment, so everybody 
just agrees not to do it. 

Dr. Hartley. Right. 

Mr. Baker of Caiifornia. So we have to set some standards so 
there is an incentive for us to coiiect the fees, i wouid hope you 
wouid heip us deveiop that. 

Ron, we are taiking about the various high-cost areas iike the 
NiF fadiity, iet's say we buiid this ignition fadiity that has high- 
speed iaser. 

Wouid that have any commerdai appiicabiiity at aii? 

Dr. Cochran, it turns out that it does, in many nondirect ways. 

Many of the inventions that we taik about are coming out of that 
program. To the extent that we can ii cense those inventions, you 
do get paybacks for that. 

Beyond that, we are actuaiiy heiping create an iaser optics' in- 
dustry which is going to create jobs in the area. We are going to 
have a company actuaiiy buiid a piant. That company wiii provide 
our giass, but aiso wiii be avaiiabie in the area to provide giass to 
many other appiications. 

We have done that in the past, it works very, very weii. So you 
do get payback from— 

Mr. Baker of Caiifornia. When they seii that dass to other peo- 
pie, wiii we get royaities? 

Dr. Cochran. From the inventions they use, which may or may 
not be in that particuiar giass, we wiii get royaities. But from the 
giass that they invent and seii, of course we wouid not. 

Mr. Baker of Caiifornia. Couid you heip us then to design a sys- 
tem that wouid provide that incentive? 

Dr. Cochran. Sure. 
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Mr. Baker of California. And Mr. Hartley, also? 

Dr. Hartley. We would be pleased to. 

Mr. Baker of California. Give the government flexibility, because 
we do not think we are going to pay for all research out of royalties 
or fees. 

On the other hand, we want to put the incentives all on our side 
of the table so that your interest is to go out and find businesses 
that may need your products, and the business's interest is to come 
to you for your laser technol<^. 

Dr. Cochran. Again, I think the key thing is to design this on 
the front end so that you can work out a project and so everyone 
knows that this is part of the deal that there is going to be cost 
recoupment, and you can work out some very successful arrange- 
ments. 

Mr. Baker of California. Good. Thank you. 

Mr. Rohrabacher. Thank you very much, Mr. Baker. 

I would like to thank this panel of witnesses. As you can tell, we 
are serious about trying to do something here, and we would appre- 
ciate your continued guidance in this area so that we can work 
with you and again come up with something that works, and some- 
thing that benefits you and benefits industry and the American 
people at the same time. 

And by the way, I am informed by my staff that this is not some- 
thing that we are just going to sit on. We are actually going to try 
to come up with some kind of legislation in the next couple of 
months before the end of the session. 

So we will be in touch. 

Thank you, Mr. Baker, and this hearing is adjourned. 

Dr. Hartley. Thank you. 

Dr. Cochran. Thank you. 

Dr. Gay. Thank you. 

[Whereupon, at 12:40 p.m., Thursday, August 1, 1996, the hear- 
ing was adjourned.] 

[The following material was received for the record:] 
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Additional testimony 

T£STIT'4’ONY fri)m Richard L. Wilkey, Prej idem of f isher-Barlon Inc, Wa> ertown WI before the 
SUBCOMMTITiEE ON ENERGY AND EJ iATRONMENT of the 
COMMITEE ON SCIENCE 

Thursday, August 1, 1996 

Rm. 23 18 Raybum House Office Building 

You are acquainted with the report [ repared by the University ofNcw Mexico concern’ng 
the “Technology Transfer Impact Profiles” therein the impact of tech transfer and our company 
was dif cussed. I could not offer any further insight to that report. I wish to focus on why this 
progra n is so important to small companies such as ours, how it worked, vn hy it worked so well, 
what hits resulted from that grant and some observations about tech transfer. 

I wish to begin with the why of the i tory, Our company is a rather traditional company. 
One that we in tlie midwest would call a me ;al bender. We make lawn mo%7er blades. A simple 
product that you would not think required ? ay degree of high technology. However like many 
things, mower b'ades are complex. It is an tern that has the potential of causing a lot of damage. 
Typically a mower blade weighs about 2.5 pounds and runs at about 200 MPH. There is a lot of 
kinetic c.nergy associated with a blade. Thi requires a great deal of care. 'ATien I started my 
company in 197. i, we did not pay much attt ntion to the engineering parameters. We used a 
p.-oces$ that had been used by others for a r umber of years and that seemed to work. About the 
time vse really got out company rolling, products liability reared its head. The mower 
manufacturers h id to find a way of making iheir machines safer. From our stand point, this mp-ant 
ih.at machines would be made with blades t'-at could stop much faster that ever before. Shorter 
stopping times meant that we would have t ) reduce the mass in the blade in order to get braking 
systerr.s that would hold up over long peric is of time. 

We had to develop engineering star dards for our products. We needed to know 
specifically what the blade could do from a fatigue and strength point of view. At that time wo 
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were a very small company with about 25 er iployees. We simply did not ha ve the resources to do 
the research needed. We turned to the Univ jrsity of Wisconsin for help. There we found a 
graduate student who would use our problem for his thesis. In a matter of a couple of years wc 
collected a great deal of information which « llowed us to develop blades tht t would begin to 
achieve the characteristics necessary to solv: the manufacturing problems we were facing. That 
was the beginning of our tech transfer activi ies. 

We worked on lighter blades succes: fully, however the consumer was not very excited 
about what they perceived as a reduction in quality. The typical consumer thinks of a heavier 
product as being a better product. That is ti ue from a wear stand point as products wear away a 
little at a time an d the more material availab e the longer it will last. The solution of one problem, 
lead to another. We now had to find a way to make the blade last longer. We went back to thi: 
University and enlisted more graduate stude its to help us. That lead us to Plasma spraying. We 
found a graduate student who found this int rrcsting and challenging. The p rocess showed 
promise howevei' the University did not ha\ ; the facilities we needed. We learned the theory but 
lacked process iiformation. We needed to ake the next step. 

To solve our problem we turned to he government labs. In 1987, we made application to 
DOE for a Tech Transfer grant to work wit t Sandia thermal spray scientists. We sent an engitieer 
to Sandia to learn the process. We had son e problems that we could not solve. By then we saw 
the plasma spraying process as away to sol 'e a whole scries of problems in industry. We took 
those and our bltde problems along to Sane ia. 

While wn wanted solutions to our ii imediate problems, we were more interested in 
developing the expertise that we could use o solve long term manufacturirg solutions. In 
conjunction with the scientists at Sandia, w: decided that the best way to gain the kind of process 
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informistion wouid be to work hand in hand .vith the Sandia scientists. Like several of our 
employees, Bill 1 enling had a Masters in M( tallurgical engineering from the University of 
Wisconsin. He v/ent to work on govemmer-t projects. You might say that he was working on his 
apprenticeship in plasma technology at Sanf ia. 

I have spoken about this program m my many times over the past 8 or 10 years and have 
told numerous people that we received our I’raduate degree from Sandia. liiTiere could you find a 
facility with the high level of scientific abilit;.- available in a production environment? Sandia 
actually finds solutions to real problems. We worked on some of these problems. One early 
problem involvetl a way to insulate a detonr tor from intense heat in the event a plane went down 
with an atomic v.'eapon on board. There wi re numerous other programs that our engineer 
worked hand in hand with the Sandia scient sts. Four papers were authored and presented to the 
various techmeal societies. Three in particular received a best paper award Four cover pages 
are attached. Please note the authorship fr dudes our engineer along with Sandia personnel, 
These represent original work that has advanced the technology available for the entire industry 
which is certainly a benefit to the US econc ny. 

Our ability to solve problems with plasma spry technology has resulted in several new 
products here in the US. One part is rather mundane but a product that could only be obtained 
from Europe, a ceramic bike rim. Ceramic; provide superior braking artion in wet weather. A 
more sophisticated product is a Bi-Polar sc ssors for the medical field. I ha ve a sample for you to 
see. This product’s success depended upor the development of a very high density alumina 
jfceramic coating, a product that took some ive years to develop. This is just now being put on 
the market and will provide the surgeon wi h a device that will cauterize the incision for bloodless 
surgery. Both projects are the result of the tutelage we received at Sandia. We have many other 
examples, such .as impulse drying of paper - we are told that implemented this process would 
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save over $1,600,000,000 per year in energ} costs in the paper industry. The success of this is 
dependent upon a thermal sprayed ceramic coaling. This is one item we inilially brought to 
Sandia and which is now about ready for th( first stage of commercialization. 

WTiile we view the program as makii g a significant contribution to the success of our 
company, we lock on it as a win win situatic n for both the lab and our company. We did not 
approach this as a freebie but as a joint effoi l. Our objective was to get pro cess information. We 
did not come away, nor did we intend to co ne away with a marketable product. The government 
labs are the repository of some of the most i.-nportant process technology in the world. As long as 
we have government and military needs for hese kind of facilities, 1 believe that it is important 
that there be ways to disseminate the infonr ation. When you view this in the context of a learning 
experience and you get participation from e 'eryone, one can justify the expense. 

It does not seem feasible to be able to get private companies to be able to pay the full cost 
of any of the tech transfer programs. Consider that Sandia necessarily, has the best (most 
expensive) equipment and the cream of the -cientific crop figured into its overhead. When you 
combine those items with the bureaucracy a ; a result of being funded by a government agency, the 
cost of getting anything done are truly exoratant. It is easy to see why a sjiecial hammer might 
cost $600. 

The fundamental question is whethe or not the labs should continue to exist. Do we have 
the national concerns that justify their conti lued operation If that answer is yes then we need to 
recognize that high cost and find a way to get the technology that is being developed at these labs 
,^to the private sector. There may be a certain animus among many scientists about sharing 
knowledge or perhaps being bothered or in: errupted by these programs. Perhaps we should ask 
the lab scientists to think of themselves diffi rently. Perhaps they should think more like those in 
academia where the mission is to educate a: td train. The labs should be mentors to private 

\ 
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industry. This type of attitude along with th ; production facilities at a lab such as Sandia could go 
a long way towatd transferring the technolo;;y into the US economy. 

It is necetsary to recognize that to b.ve world class facilities that the labs overhead world 
be far and above that which any one other tl an a government agency could afford and charge 
accordingly. In the case of our grant, the fa ;t that we contributed a full time post graduate 
engineer who worked at least 50% of his tin e on government projects, the government got a fill 
return and more on its $57,000 investment i: \e day we left the program. Our contribution to th : 
general ewnomy ranging up to $190 per dollar of original investment is merely the icing on the 
cake. 

Tliis program has not been without a serious investment on our part We provided the 
engineer which was more than the grant whi n you add on the overhead cos's to it. To date our 
investment exceeds $1,500,000, a substantifi sum for a small company such as ours. For a long 
time I could not find a justification for the e; pense on our balance sheet. We were doing a lot of 
interesting things with no return on our investment. It has only been recently that some oftheS'5 
projects are reaching the production stage a' id providing revenue. We are convinced that we h ave 
made a significant contribution which would not have been without our Sandia learning 
experience. 

This is truly a success story. 

Richard L.Wi]key 
Attachments 1-4 
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Results in Brief 


United States 

General Accounting Office 

Washington, D.C. 20548 


Resources, Community, and 
Economic Development Division 

B-271732 

June 26, 1996 

The Honorable Dana Rohrabacher 
Chairman, Subcommittee on Energy and Environment 
Committee on Science 
House of Representatives 

Dear Mr. Chairman: 

The Department of Energy (doe) is involved in many costrshared 
technology development programs with the private sector. In general, a 
major objective of such programs is to help promote the development and 
commercialization of more efficient, environmentally attractive, and 
affordable technologies that will better utilize the nation’s energy 
resources and enhance opportunities for domestic economic growth and 
employment In view of the increasing importance of using creative 
methods to fund technology programs under today’s budgetary 
constraints, you requested that we (1) determine the extent to which doe 
requires repayment of its investment in cost-shared technology 
development, including the similarities and differences in the mechanisms 
used, and (2) identify the advantages and disadvantages of repayment. We 
focused most of our work on four doe offices — Fossil Energy, Energy 
Efficiency and Renewable Energy, Environmental Management, and 
Nuclear Energy — because they fund most of the Department’s cost-shared 
technology development programs and projects involving contracts and 
cooperative agreements. 


DOE generally does not require repayment of its investment in cost-shared 
technology development projects. We identified four programs in doe that 
require repayment of the federal investment if the technologies are 
commercialized. The offices we reviewed plan to devote about $8 billion in 
federal funds to cost-shared projects, of which about $2.5 billion is subject 
to repayment The four programs are the (1) Clean Coal Technology 
Program, which accounts for about 90 percent of the funds subject to 
repayment (2) Metals Initiative Program; (3) Electric Vehicles Advanced 
Battery Program; and (4) Advanced Light Water Reactor Program, which 
requires repayment for some projects. 

DOE recoups its investinent under all four programs through royalties and 
fees paid under licensing agreements. A percentage of revenues from 
commercial sales of technologies is also applied toward repayment in 
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three of the programs and to a limited extent in the Advanced Battery 
Program. Ihe Metals Initiative Program allows for the recovery of 
150 percent of the federal investment, while the other three programs are 
limited to 100 percent. 

The mgyor advantage of having a repayment policy is tiiat the federal 
government could recover some of its investment in successfully 
commercialized technolo^es. However, according to doe officials, 
repayment could also discourage some in industry from commercializing 
technologies or participating in projects, create an administrative burden 
on both DOE and industiy, and cause technologies to become less 
competitive in the marketplace. We believe many of the disadvantages can 
be mitigated by structuring a flexible repayment requirement with the 
disadvantages in mind. Because opportunities exist for substantial 
repayment in some of doe’s programs, requiring repayment would allow 
the government to share in ^e benefits of successfully commercialized 
technologies that could amount to hundreds of millions of dollars. 


Background 


DOE and the private sector are involved in hundreds of cost-shared projects 
aimed at developing a broad spectrum of cost-effective, energy-efficiency 
technologies that protect the environment; support the nation’s economic 
competitiveness; and promote the increased use of oil, gas, coal, nuclear, 
and renewable energy resources. Universities and national laboratories 
also participate in many of these government-industry collaborations. 

Most of the projects that involve technology development beyond basic 
research are funded under cost-shared contracts, cooperative agreements, 
and cooperative research and development agreements (ceiadas). 

The offices in our review are funding more than 500 projects under 
contracts and cooperative agreements with industry that are expected to 
cost more than $15 billion by the time they are completed, doe plans to 
fund about $8 billion and industry the balance. The four programs that 
require repayment cover about 60 projects. The other programs cover 
more than 450 projects. 
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Four DOE Programs 
Have a Repayment 
Policy, and the 
Repayment 
Mechanisms Are 
Similar 


Although DOE participates with the private sector in mar^ cost-shared 
technology development programs, only four require repayment of the 
federal investment if the technology is ultimately commercialized. The 
mechanisms used for repayment are similar in that they generally require a 
portion of royalties and fees from licensing technologies and revenues 
from commercial sales.' Also, three programs provide for up to a 20-year 
rep^^ent period and two allow flexibility on when repayment begins. A 
major difference in the programs is that one program provides for up to 
160-percent repayment, while the other programs limit repayment to 
100 percent 


Clean Coal Technology The Clean Coal Technology Program is a partnership between the federal 

Program government and industry for sharing the costs of commercial-scale 

projects that demonstrate innovative technologies for using coal In a more 
environmentally sound, efficient, and economical manner, doe is investing 
more than $2.2 billion in this program through the year 2003. The funds 
have been committed under cooperative agreements to more than 40 
active and completed projects that were selected in five separate rounds 
of nationwide competitions for project proposals conducted from 1986 to 
1993. DOE funds up to 60 percent of a project’s cost, and the nonfederal 
participants fund the balance. Most of the projects are currently in the 
design, construction, or oper^on phases. 

In 1985, when the program began, doe made a programmatic decision in 
consultation with industry and the Congress to require the participants in 
the clean coal projects to repay the federal investment in projects within 
20 years after a project ends if the technology is commercialized. For 
projects selected in the first round of competition, repayment was to come 
from (1) any net revenues generated from continued project operations 
and (2) revenues accruing from the commercial sale, lease, manufacture, 
licensing, or use of the technology. During rounds two and three, doe 
changed the repayment provisions to respond to the industry’s concerns 
and lessen the likelihood that the repayment requirements could hamper 
the project participants’ competitiveness. Among other things, doe 

(1) excluded net operating revenues as a required source of rep^onent, 

(2) reduced the percentage of revenues from technology sales that are 


'DOE'S national laboratories and energy research centers can receive royalties and fees from licensing 
patents for inventions, processes, and services that are developed under cost.sharedCRADAs and 
other mechanians. Although the provisionB covering these agreements can also constitute a form of 
repayment, they »e designed to provide toe government with a way to share in toe success of a 
technology andareind^wndentofthe government’s contribution to toe underlying technology. As 
agreed with your office, we excluded CRADAs as a specific focus of this review because there is no 
transfer of federal hinds to industry parUcipants. 
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subject to repayment, (3) excluded foreign sales from repayment, 

(4) eliminated an inflation adjustment requirement, (5) allowed a grace 
period before repayment begins to facilitate the technology’s initial market 
penetration, and (6) provided for a waiver from repayment altogether if 
repayment would place the participants at a competitive disadvantage in 
the marketplace.^ 

According to doe officials, three clean coal projects with a federal 
investment of about $36.2 million have progressed to the repayment phase. 
As of March 1996, doe had received payments totaling about $377,000 for 
these projects. 


Metals Initiative Program Under the Metals Initiative Program, doe shares in the cost of research and 
development projects intended to increase the energy efficiency and 
enhance the competitiveness of the domestic steel, aluminum, and copper 
industries. The projects are carried out under cooperative agreements. 
Industry is required to provide at least 30 percent of the funding, and doe 
provides die balance. Industry participants establish a holding company 
for each project for the purpose of holding patents, licensing technology, 
tracking technology sales and use, and collecting and distributing licensing 
fees and other income. 

Appropriations laws require repayment of the total federal investment up 
to one and one-half times (150 percent) from the proceeds of the 
commercial sale, lease, manufacture, or use of technologies developed 
under the program. The Metals Initiative Program is the only program that 
requires repayment that exceeds doe’s investment According to doe, 
repayment applies to all sales — domestic or foreign. As of September 1995, 
DOE had spent or obligated about $89 million for projects under this 
program. Although some patent applications have been filed and some 
licensing agreements have been negotiated, none of the projects have 
begun repayment yet, according to doe officials. 


Electric Vehicles Advanced 
Battery Development 
Program 


In early 1991, Chrysler, Ford, and General Motors established the United 
States Advanced Batteiy Consortium to jointly sponsor research and 
testing to develop advanced batteries for electric vehicles. Later that year, 
DOE and representatives of the utility industry agreed to work together 


^Changes in rep^ment provisions during the program and their potential implications are discussed in 
two prior GAO reports — Fossil Fuels: Lessons Learned in DOE’s Clean Coal Technology Program 
(GAO/RCED-94-174, 26, 1994) and Fossil Fuels: Improvements Needed in E)OE’s Clean Coal 

Technology Program (GAO/RCED-92-17, Oct. 30, 1991). 
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with the consortium under a cost-sharing arrangement doe is providing 50 
percent of the funding, and the other 50 percent is being provided by the 
participating automobile companies, utilities, and battery developers. 
According to doe, current plans call for federal contributions amounting to 
about $103 million for funding this research through 1996. doe expects to 
approve additional funding for the continuation of the research after the 
consortium submits a proposal identifying its funding needs. 

As discussed in our August 1995 report,® doe is entitled to repayment of its 
financial contributions to the consortium if the advanced batteries are 
commercialized. Repayment is recommended in a Senate appropriations 
report. Under the terms of the cooperative agreement between doe and the 
consortium, doe’s investment is to be repaid based on (1) the revenue 
received by the consortium or its battery developers from the licensing of 
patents to third-party domestic or foreign battery manufacturers and 
(2) any payments to tiie consortium or its contractors upon the liquidation 
or winding up of its business. In addition, one of the consortium’s battery 
development contracts provides for repayment to doe based on revenues 
from the domestic or foreign sale of batteries by the developer. The 
repayment period ends after doe’s total contribution has been repaid, or 20 
years, whichever occurs first. The repayment obligation can be waived, in 
whole or in part, if doe determines that repayment places the consortium 
or its battery developers at a competitive disadvantage. Three of the eight 
battery development contracts provide that repayment will not begin until 
battery sales by the developer and/or licensee reach a specified level. 


Advanced Light Water The reactor program focuses on making standardized advanced light water 

Reactor Program reactors available for orders during the 1990s to help meet the projected 

demand for new electrical generation capacify by 2010. doe provides up to 
50 percent of the funding for projects carried out -with industry, and 
industry provides the balance. According to doe, in 1986 when this 
program was begun, repayment was not considered because the main 
objective was to reduce the licensing and regulatory impediments that 
were contributing to extensive delays in the construction and permitting 
of nuclear power generating facilities. The objective evolved into a 
certification of advanced light water reactor designs to help restore the 
industry’s confidence and reduce the financial risks in acquiring new 
nuclear plants at the appropriate time in the future. The repayment 


^Electric Vehicles; Efforts to Complete Advanced Battery Development Will Requir e More Time and 
Funding (GAO/RCED-95-234, Aug. 17, 1995). 
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provisions covering domestic or foreign sales have been incorporated into 
two programs that are part of the Advanced Light Water Reactor Program. 

In one of these programs — the advanced reactor design certification 
program — ^the Congress provided $14 million in additional funding for a 
specific contract, and an appropriations report recommended that this 
eidditional federal cost should be repaid from royalties on the first 
commercial sale of the reactor design, doe will require repayment of this 
amount, doe subsequently agreed to provide another $1 1 million in 
additional funding and mjy require ^at this amount be repaid, as well as 
ai^ additional future funding provided under this contract doe’s original 
contractual commitment of about $50 million is not subject to repayment. 
According to doe officials, the Department also may provide for the 
recovery of any federal contributions in excess of the original $50 million 
commitment under another contract in the advanced reactor design 
certification program. 

The other program— the “first-of-a-kind” engineering program— involves a 
cooperative agreement between doe and the Advanced Reactor 
Corporation. According to doe, in the development of this program, the 
participating electric generating utilities made a major commitment to 
provide cost-share funding and overall direction and technical advice to 
achieve a plant design that tiiey would be willing to acquire at some future 
time. Because of their direct, substantial contributions to the plant 
designs, the utilities require reactor vendors to pay them royalties from the 
sale of the plant designs or technology to other customers. Since the 
utilities were going to require royalty payments, doe decided to also 
require royalties proportionate to its share of the project’s total costs. The 
cooperative agreement requires that ix)E be repaid up to its total 
investment from the revenues received by the Advanced Reactor 
Corporation from the sale or use of the plant designs or technology 
developed under this program. The repj^ent period runs up to 20 years, 
or until the federal investment, which is e3q)ected to total $100 million, is 
repaid. 


Advantages and 
Disadvantages of a 
Repayment Policy 


A repayment policy provides both advantages and disadvantages. The 
main advantage is the recovery of the federal investment. We believe that 
many of the disadvantages and arguments against rep^anent can be 
mitigated by structuring a flexible policy that provides criteria and factors 
to consider in determining the application of repayment to individual 
programs or projects. 
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In 1991, DOE considered having a Department-wide policy to recover its 
investment in technology development projects and even developed a 
draft order with criteria and guidelines for determining when repe^ent is 
appropriate. But due to substantial opposition within the Department and 
the departure of the Deputy Secretary who was the primaiy supporter of 
this concept, the order was never implemented. 


Advantages The primary advantage of a repayment policy is that the government could 

recover some of its investment in the development of technologies. 
According to several doe officials, a repayment requirement could also 
provide more assurance that the project proposals are sound and 
economically viable by discouraging proposals that are too marginal 
financially for their sponsors to commit to repayment. 


As previously mentioned, the doe offices in our review are funding 
projects with industry that are expected to cost more than $15 billion by 
the time they are completed, doe’s share of the planned funding is 
e3q>ected to total about $8 billion, and the nonfederal share about 
$7 billion, as shown in table 1. About $2.5 billion of the $8 billion is subject 
to repayment. 


Table 1: Total Planned Funding for 
Coat-Shared Technology Development 
Projects Involving Contracts and 
Cooperative Agreements Within Four 
DOE Offices 


Dollars in millions 



DOE’S share 




Office 

Amount 
subject to 
repayment 

Amount 
not subject 
to 

repayment 

Total DOE 
planned 
funding 

Nonfederal 

share 

Total DOE 
and 
nonfederal 
share 

Fossil Energy 

$2,232.3 

$4,337,5 

$6,569.8 

$5,249.0 

$11,818.8 

Energy Efficiency 
and Renewable 
Energy 

144 9 

838.3 

983.2 

1,259.0 

2,242.2 

Environmental 

Management 

0.0 

46.3 

46,3 

18.0 

64,3 

Nuclear Energy 

114.0 

267,9 

381.9 

595.2 

977.1 

Total contracts and 

cooperative 

agreements 






$2,491.2 

$5,490.0 

$7,981.2 

$7,121.2 

$15,102.4 


NoJe: The amounts are in nominal dollars and represent the total funds spent and planned for 
active projects. DOE spent about $60.9 million tor completed or terminated projects under the 
Metals Initiative Program. 


Source; Prepared by GAO using DOE'S data. 
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Except for the projects within the four programs that already require 
repg^ent, it is important to note that, for a variety of reasons discussed 
later, not all of the projects contained in the table would lend themselves 
to repjQTnent In addition, unless follow-on projects are imdertaken, 
requiring new or amended contracts or cooperative agreements, only new 
projects not yet negotiated with industry would be appropriate for 
repayment. 

Wliile the potential repayment is difficult to quantify, doe documents 
developed when the 1991 draft repayment policy statement was under 
consideration indicated that the potential is substantial. To illustrate the 
potential for repayment, we subtracted the approximately $2.5 billion in 
federal funding included in table 1 for projects already covered by 
repayment provisions from the approximately $8 billion total planned 
federal fundng. The remaining cooperative agreements and contracts 
amount to about $5.5 billion. If one assumes that only 50 percent of this 
amount is dedicated to projects that would lend themselves to repayment, 
and that about 15 percent of research and development funds result in 
commercialized technologies (which doe officials say is about average), 
then about $400 million could come back to the federal government in ^e 
form of repayment 

In discussing technology development programs and projects with doe’s 
Depufy Assistant Secretaries and other doe officials, many of them agreed 
that certain fypes of projects might be appropriate candidates for 
repayment of the federal investment if the concept was employed at the 
beginning of the projects or new projects are undertaken in the future. The 
officials generally indicated that repayment should be more applicable to 
projects with a large federal investment where the federal contribution is 
easily identified, projects involving technologies that are close to 
commercialization, and projects in which the federal investment serves to 
reduce the costs and risks of providing the technology to potential users. 
The officials also said that technologies that have a large potential market 
and technolo^es that are likely to be commercialized in foreign countries 
are good candidates for requiring repj^ment of the federal investment 
Some officials said that repayment should be directed at projects that have 
large, well-financed industry teams. 

DOE officials indicated, for example, that the Reservoir Class Field 
Demonstration Program might be appropriate for reps^ment if future 
projects are undertaken. This program shares costs for demonstrations of 
existing and new technologies for increasing production from U.S. oil 
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fields that might otherwise be prematurely abandoned. The program 
operates on the premise that the characteristics of some oil formations are 
similar, and when small and m^or oil producers demonstrate technologies 
and processes that are successful in increasing production, other oil field 
operators may want to try them in their fields. Three rounds of 
demonstration projects have been undertaken, and more may be 
undertaken if funding becomes available, doe has committed about 
$100 million to the 29 projects that are currently in the program. According 
to DOE, the projects may take from 3 to 7 years to complete. 

The Advanced Turbine Systems Program is another program that doe 
officials said might be appropriate for repayment if new projects are begun 
or current projects are amended. This program is intended to develop 
more efficient, advanced turbine systems for both utility and industrial 
electric power generation. According to doe, the program is expected to 
cost about $700 million by the time it is completed in the year 2000. 
Depending on appropriations, doe is planrring to fund about $450 million of 
the total estimated cost, and industry participants are expected to fund the 
balance. 

New cost-shared technology demonstration and commercial application 
programs authorized by the Energy Policy Act of 1992 would also be 
appropriate candidates for repayment if they are funded. In fact, the act 
requires doe to establish procedures and criteria for the repayment of the 
federal investment in several authorized coal projects, but they have not 
been funded. 

Many of the doe officials we spoke with generally Indicated a willingness 
to consider repayment, but they said that flexibility should exist to be able 
to structure or waive repayment to meet programmatic needs. Some 
officials believed that repayment may not be suitable for grants, 
universities, and small businesses or for projects that are directed at basic 
research. Others indicated that repayment should be waived if the federal 
investment is considered disproportionately small in comparison with the 
potential costs of administering the repayment process. Some doe officials 
said that a stronger argument can be made for repayment if the technology 
developed is likely to be commercialized outside of the United States. 

Appendix 1 provides a more detailed discussion of the types of projects 
that doe officials believe would be the most appropriate or suitable for 
repaying the federal investment. 
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Disadvantages doe officials we spoke with and doe’s 1991 draft document on repayment 

policy also pointed out several disadvantages to the government or 
industry participants dial would need to be addressed. These 
disadvantages, along with potential w^s to structure repayment so as to 
mitigate the disadvantages, are discussed below. 

According to doe, most technologies funded by the Department require 
further development and/or funding to bring them to the marketplace after 
doe’s participation is complete. Some doe officials believe that repayment 
could lower industry’s rate of return on investment and discourage 
industry, especially small businesses, from commercializing such 
technologies. The officials also believe that repayment might discourage 
industry from participating in cost-shared technology development 
projects in technological areas that doe wants to promote. In our 
October 1991 report, we recommended that doe stu<^ the effect that 
repayment provisions have had on the industry’s participation in the Clean 
Coal Technology Program, doe agreed to do this but has not completed its 
study. Although a repayment requirement might have some influence on 
the timing of commercialization or participation in technology 
development projects, industry participants would not have to repay the 
federal investment unless the technology is commercialized. Therefore, 
repayment should be more favorable to industry than other sources of 
funding, such as a bank loan, which would have to be repaid with interest 
regardless of whether the technology is commercialized. According to a 
former doe Deputy Secretary who supported the expansion of repayment 
programs, businesses expect some form of repayment as a normal cost of 
doing business. 

DOE officials generally believe that repayment would create an 
administrative burden in negotiating, administering, auditing, and 
enforcing cost-sharing and repayment agreements. Both doe and indtistiy 
participants would need to establish a recordkeeping system for tracking 
the sales and use of technologies long after a project ends (up to 20 years 
in three of the programs that require repayment). According to doe, the 
administrative and auditing costs may not make it worthwhile to pursue 
repayment. We believe one way of making the administrative burden less 
onerous and minimizing auditing requirements might be to require sample 
audits of industry participants’ records. Another approach might be to 
require repayment only in those instances in which the amount of the 
return justifies the cost of necessary audits and other internal control 
measures, doe officials indicated that they are studying the issue of 
ensuring proper repayment in the Clean Coal Technology Program. 
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Many doe officials believe that obtaining increased cost-sharing by 
industry is preferable to requiring repayment of the federal investment. 
Some indicated that a repayment requirement could be used as a 
negotiating tool to obtain higher cost-sharing in lieu of repayment. The 
officials also argue that it may be better in terms of conserving federal 
resources to obtain an increased cost-share from all participants than to 
obtain repayment only from those successfully commercializing their 
technologies. 

According to doe, any repayment provisions must consider the effect of 
repayment on the ability of the entity carrying out the project to compete 
in the marketplace (proceed with commercialization of the technology and 
achieve a rate of return commensurate with the industry and the risk), doe 
believes that if repayment obligations are too demanding, especially in the 
early years of technology sales, cash flows and profitability may not be 
sufficient for the organization responsible for repayment to remain in 
business, or licensing fees and costs may be too high for the technology to 
remain competirive with alternative technologies. We believe one way of 
mitigating this concern could be to allow a grace period after a project 
ends before requiring repayment to begin, as was done in two of the 
programs discussed above that require rep^ment. A grace period could be 
based on a specified period of elapsed time or a specified number of 
technology units sold before repayment begins. 


Other Related Issue Another issue is the disposition or use of the proceeds resulting from 

repayment Many doe officials indicated that any proceeds from 
repayment programs should flow back into the applicable program to 
leverage the federal funding that would be available for ongoing and future 
projects, rather than be deposited in the Treasury, which is the current 
practice. Under current policy, proceeds are available to either reduce the 
budget deficit or to be reallocated on the basis of national priorities. 


Conclusions 


While we do not believe that cost recovery should be a major objective, 
opportunities may exist for substantial recovery of taxpayers’ dollars if 
doe would adopt a policy to require repzomient of its investment in 
successfully commercialized technologies. However, a repayment policy 
would need to be structured with enough flexibility so as not to interfere 
with program objectives or adversely affect industry’s participation in 
projects and technology commercialization. Such a policy should provide 
criteria and factors to coraider in determining whether it should be 
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applied to individual programs or projects. A properly structured policy 
could provide the flexibility needed to mitigate many of the arguments 
against having a policy. 


We recommend that the Secretary of Energy develop and implement a 
Department-wide policy for requiring repayment of the federal investment 
in successfully commercialized cost-shared technologies. The policy 
should provide criteria and flexibility for determining which programs and 
projects are appropriate for repayment. 


We provided a draft of this report to doe for its review and comments, doe 
said that it concurred with our conclusion that cost recovery should not be 
a major objective of a federal technology development program but 
pointed out that in its experience, there are individual projects and 
programs for which repayment provisions can work, doe said that 
demonstration programs that are well advanced in the research and 
development pipeline are the most likely candidates for repayment. 
According to doe, however, the real p^back to the nation is in the societal 
benefits that flow out of federally funded research and development, 
including jobs, competitiveness in world markets for U.S. companies, and 
the resulting contributions to the U.S. economy of both domestic and 
e3q)ort technology sales. We agree that these potential benefits are veiy 
important, but they are independent of the argument for recovering the 
taxpayers’ share of investment in successfully commercialized 
technologies. If repayment under appropriate circumstances was an 
ancillary requirement for successfully commercialized technologies, it 
would allow the government to potentially recover some of its investment 
in technologies as well as enjoy the other positive benefits that might 
accrue. 

In the case of environmental cleanup technologies, doe said that the 
payback is in the form of cost avoidance to the government through the 
use of innovative technologies that reduce the cost of cleaning up the 
contaminated weapons complex. We recognized this major benefit in our 
draft report However, we continue to believe that if such technologies 
have potential commercial application, new projects demonstrating the 
technologies should be considered for repayment of the federal 
investment. 


Agency Comments 
and Our Response 


Recommendation 
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DOE said that it agreed with our recommendation that a repayment policy 
should provide the flexibility for determining which programs and projects 
are appropriate for repayment doe believes that the policy should also 
have flexibility in determining the repj^ent terms, and when and how 
they should be applied so as not to adversely affect the development or 
introduction of technologies into the marketplace. 

Appendix II contains the complete text of doe’s comments, along with our 
responses. 


Our work was performed from August 1995 through April 1996 in 
accordance with generally accepted government auditing standards. 
Appendix III describes the scope and methodology of our review. 

As arranged with your office, unless you publicly announce its contents 
earlier, we plan no further distribution of this report until 15 days after the 
date of this letter. At that time, we will provide copies to the Secretary of 
Energy, appropriate congressional committees, and other interested 
parties. We will also make copies available to others upon request. 

Please contact me at (202) 512-3841 if you have any questions or need 
additional information. Major contributors to this report are listed in 
appendix IV. 

Sincerely yours. 



Victor S. Rezendes 
Director, Energy, Resources, 
and Science Issues 
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This appendix discusses the Department of Energy’s (doe) cost-shared 
technology development programs administered under four major 
organizational areas — Fossil Elnergy, Energy Efficiency and Renewable 
Energy, Environmental Management, and Nuclear Energy. The appendix 
also summarizes the planned funding for technology development projects 
in each of the four areas and discusses the views of doe officials on the 
of programs and projects that would be the most appropriate or 
suitable for repayment of the federal investment.^ 


Fossil Energy 
Programs 


doe’s fossil energy technology development programs support cost-shared 
projects with Industiy to foster the development and commercialization of 
coal, petroleum, and n^ral gas technologies. As shown in table 1.1, doe’s 
planned funding for coal and special technology projects accounts for the 
largest portion, by far, of the nearly $6.6 billion that doe is planning to 
invest in active fossil energy projects. More than $2.2 billion is committed 
to projects in the Clean Coal Technology Program, which requires 
repayment if the technologies are commercialized. Other large doe 
investments in coal and special technology projects involve programs that 
are developing fuel cells, <u3vanced turbine systems, and advanced 
pulverized coal ^^ms. 

doe’s Reservoir Class Field Demonstration Program accounts for about 
90 percent of the Department’s planned funding for cost-shared petroleum 
technology projects. This program demonstrates technologies and 
processes for increasing production from oil fields to prevent them from 
being prematurely abandoned. Natural gas technology projects focus on 
new and improved technologies for extracting, delivering, storing, and 
using natural gas. 


^In this appendix, we use ttie term planned funding to include the total funds spent and planned for 
active technology devdopment projects. 
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Table 1.1 : Planned Funding for Fossil 
Energy Cost-Shared Technology 

Dollars in millions 




Development Projects 


DOE’S share 

Nonfederal 

share 

Total 


Coal and special technology 
projects 

Contracts 

$853.0 

$278.0 

$1,131.0 

Cooperative agreements 

5,542.6 

4,739.9 

10,282.5 

Petroleum projects 

Contracts 

11.3 

9.4 

20.7 

Cooperative agreements 

100.1 

133.6 

233.7 

Natural pas projects 

Contracts 

34.0 

52.8 

86.8 

Cooperative agreements 

28.8 

35.3 

64.1 

Total contracts 

898.3 

340.2 

1,238.5 

Total cooperative 
agreements 

5,671.5 

4,908.8 

10,580.3 

Total 

$6,569.8 

$5,249.0 

$11,818.8 

Source: Prepared by GAO using DOE data. 


According to doe officials in the fossil energy area, several fossil energy 
technology development programs may be appropriate candidates for 
repayment if new or amended projects are undertaken. Two of them — the 
Reservoir Class Field Demonstration Program and the Advanced Turbine 
Systems Program — have previously been discussed. According to the 
officials, the Fuel Cell Program might also be a possible candidate for 
repayment if doe decides to help fund the costs and risks of providing fuel 
cell technology to potential users, doe is planning to invest about 
$270 million through completion of active cooperative agreements to 
develop new, improved fuel cells for power generation. The officials 
indicated that the fuel cell industry is an infant industry, and the vision of 
the program is to enable the U.S. fuel cell industry to be strongly 
competitive in the international market after the year 2000. 

According to doe officials, the Advanced Pulverized Coal Program could 
also be a candidate for repayment as additional federal investment is 
committed to new projects. Under one aspect of this program, separate 
teams of industry partners are developing a conceptual design for a 
400-megawatt power plant based on pulverized coal-firing technology 
incorporating advanced boiler design and imiovative pollution control 
systems, doe will then select one of the teams to develop and produce a 
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module to test and confinn the performance of that team’s technology 
concept, which wiU serve as a prototype unit, doe estimates that the entire 
effort will cost about $85 million, with doe funding about 65 percent of the 
costs and industry funding the balance. 

Regarding the natural gas projects, doe officials said that the 
Gas-to-Liquids Conversion Program might be a likely future candidate for 
a repayment policy. The objectives of this program are to develop 
technologies for economic conversion of methane and other light 
hydrocarbon gases to liquids that can be used as clean-burning, alternative 
liquid transportation fuels or chemical feedstocks, doe hopes that such 
technologies could one day make remote or low-quality gas supplies 
economical to produce and transport high-value liquids for use in 
petroleum and petrochemical markets, 

doe’s Deputy Assistant Secretary for Gas and Petroleum Technologies told 
us that the potential for repayment of doe’s cost-share would be a key 
consideration in future gas and petroleum technology development 
program activities. However, the official said that funds may not be 
available for cost-sharing additional rounds of projects under the 
Reservoir Class Reid Demonstration Program. 


Energy Efficiency and 
Renewable Energy 
Programs 


doe’s energy efficiency and renewable energy cost-shared technology 
development programs support projects conducted jointly with industry to 
develop advanced technologies for use in the transportation, utility, 
industrial, and building sectors of the economy. These programs cover a 
broad spectrum of activities, ranging from research and development to 
demonstration and deployment. Table 1.2 shows the planned funding for 
active projects in each sector 
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Table 1.2: Planned Funding for Energy 
Efficiency and Renewable Energy 

Dollars in millions 




Cost-Shared Technology Development 
Projects 


DOE’S share 

Nonfederal 

share 

Total 


Transportation projects 





Contracts 

$259.2 

$66.9 

$326.1 


Cooperatve agreements 

103.0 

103.0 

206.0 


Utility projects 





Contracts 

129.4 

164.7 

294.1 


Cooperative agreements 

133.3 

384.2 

517.5 


Industrial projects 





Contracts 

114.9 

52.4 

167.3 


Cooperative agreements 

225.5 

168.3 

393.8 


Building projects 





Contracts 

9.9 

14.0 

23.9 


Cooperative agreements 

8.0 

305.5 

313.5 


Total contracts 

513.4 

298.0 

811.4 


Total cooperative 
agreements 

469.8 

961.0 

1,430.8 


Total 

$983.2 

$1,259.0 

$2,242.2 


Source: Prepared by GAO using DOE data. 





Transportation technology programs are directed at developing and 
demonstrating advanced electric and hybrid propulsion systems, advanced 
propulsion system materiais and other new light-weight transportation 
materials, and advanced light- and heavy-duty heat engines. Projects 
support a wide range of activities, including the development of advanced 
batteries for powering electric vehicles, fuel cell propulsion systems, 
improved energy storage technologies, high-efficiency turbine engine 
technologies, improved automotive piston engine technologies, clean 
diesel engine technologies, and alternative fueled vehicles. 

Utility technology programs are directed at developing and demonstrating 
cost-effective and energy efficiency technologies for generating electric 
power firom geothermal, solar thermal, biomass, photovoltaics, wind, 
hydroelectric, and other renewable resources. Projects are also directed at 
increasing the efficiency and reliability of energy storage and delivery 
systems. 
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DOE supports a wide range of industrial-related projects in collaboration 
with the private sector to help industry develop and deploy advanced 
energy efficiency, renewable energy, and pollution-prevention 
technolo^es for industrial applications. The Department focuses on seven 
manufacturing industries that account for over 80 percent of the energy 
used and wastes produced by the manufacturing sector. These industries 
include aluminum, chemicals, forest products, glass, metalcasting, 
petroleum refining, and steel. According to an October 1995 doe report,® 
over 70 of the more than 350 industrial-related projects supported by doe 
in the past 20 years have resulted in commercialized technologies. 

DOE also develops and promotes advanced, cost-effective, energy efficient, 
and renewable energy technologies for commercial and residential 
buildings, appliances, and building equipment. The building systems 
program involves research, development, and deployment activities that 
enable building owners and developers to capture significant energy 
savings opportunities by combining research on optimal systems designs 
with programs that deploy these energy efficiency strategies in the 
construction of new buildings and retrofit of existing buildings. 

According to doe’s Deputy Assistant Secretary for Transportation 
Technologies, several projects administered by his office could have been 
candidates for repayment if the concept had been required at the 
be^nning of the projects. He indicated, for example, that repayment may 
be appropriate in the hybrid vehicle development program where the 
federal investment is large and major companies are involved. He also 
identified some other examples involving projects to develop advanced 
materials, reduce manufacturing costs, or improve fuel economy. He 
pointed out that if technolo^es are relatively close to commercialization, 
or if the government is planning to undertake a program to reduce the 
costs and risks of deployment, it would be easier to support repayment 
with the private sector and make it work. He also indicated that repayment 
might be appropriate if follow-on development projects are undertaken for 
some technologies and (he federal investment is easily identified. 

The Deputy Assistant Secretary for Utility Technologies said that the most 
appropriate candidates for repayment for projects tirat his office 
administers are those Involving plant-scale operations, such as the Solar 2 
plant, geothermal facilities, wind plants, and biomass gasifier plants. He 
indicated that the next most appropriate candidates would be projects that 


‘Impacis. Summary (rfResultefromPropwis Conducted by the Office of Industrial Technologies 
(DOE, Oct. 1995). 
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are developing stand-alone systems components, such as prototype 
generators, advanced wind turbines, and dish Sterling solar units. He said 
his third choice would be manufacturing assistance programs. 

The Deputy Assistant Secretary for Industrial Technologies said that most 
of the industrial technologies could be considered likely candidates for 
repayment. We were told that while mar^ of the industrial projects involve 
large manufacturing companies, many highly specialized, smaller firms are 
also typically involved as partners in these projects. However, the Metals 
Initiative Program is the only program that requires repayment for projects 
that the Deputy Assistant Secretary’s office administers. As previously 
mentioned, repayment in that program is legislatively mandated. 


doe’s environmental management technology development program 
provides new or improved methods for use in cleaning up doe’s sites 
across the United States that have been contaminated from decades of 
weapons production activities. According to doe, these methods either 
reduce risks to workers, the public, or the environment; reduce cleanup 
costs; or provide a problem solution that currently does not exist. 

Under this program, doe and the private sector undertake cost- shared 
projects to demonstrate the capability of industry technologies and 
methods for cleaning up contamination at doe sites. The projects generally 
involve development, v^idation, testing, and evaluation of the 
technologies and methods. If the technologies are proven successful, both 
DOE and industry benefit. Table 1.3 shows the planned funding for active 
projects. 


Table 1.3: Planned Funding for 
Environmental Management 

Dollars in millions 




Cost-Shared Technology Development 
Projects 


DOE’S share 

Nonfederal 

share 

Total 


Environmental management 
projects 





Contracts 

$36,1 

$13.7 

$49.8 


Cooperative agreements 

10.2 

4.3 

14.5 


Total 

$46.3 

$18.0 

$64.3 


Source: Prepared by GAO using DOE data. 


Environmental 

Management 

Programs 
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According tx) doe program officials, the Department does not require 
repayment of its investment in environmental management projects 
because most of the technologies or processes have already had 
significant expenditures by the private sector in the development phase 
before the industry partners entered into cooperative work with the 
government, doe also expects significant savings under the environmental 
management technology development program through the use of the 
technologies or processes at cleanup sites.^ We were told, for example, 
that the dynamic xmderground stripping process removes petroleum from 
groundwater 40 times faster than conventional methods. According to doe, 
using this improved process, which cost $13.8 million to develop, saved 
taxpayers $19 million in fiscal year 1994 at one cleanup site alone. 

DOE program officials agreed that some of the processes under 
development in their cost-shared projects may have potential commercial 
application. The officials also agreed that if the technologies or processes 
have commercial potential, they could have been candidates for 
repayment of the federal investment. But, the officials indicated that any 
such repayment would be small in comparison with the potential cost 
avoidance savings that are ejq)ected from using successfully demonstrated 
technologies or processes to cleanup doe sites. 


Nuclear Energy 
Programs 


doe’s Office of Nuclear Energy administers the Advanced Light Water 
Reactor Program under cost-shared partnerships with industry. This 
program is intended to eliminate barriers to efficient and cost-effective 
operation of nuclear poweiplants and maintain standards of safety in their 
design and operation. The program’s primary focus is to make 
standardized advanced reactors available in time to help meet projected 
future power generation needs. The planned funding for light water 
reactors is shown in table 1.4 


^“Savings” here is defined as estimated reduction in DOE coste. Budgetary savings would only result if 
the Congress captured these cost reductions by reducing appropriations and lowering the 
discretionary spending caps. 
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Table 1.4: Planned Funding for Nuclear 
Energy Cost-Shared Technology 

Dollars in millions 




Development Projects 


DOE’S share 

Nonfederal 

share 

Total 


Light water reactor projects 

Contracts 

$281.9 

$431.2 

$713.1 

Cooperative agreements 

100.0 

164.0 

264.0 

Total 

$381.9 

$595.2 

$977.1 


Source: Prepared by GAO using DOE data. 


The overall program involves three major components: a design 
certification program for advanced reactors, a first-of-a-kind engineering 
program for advanced reactors, and a program to extend the life of aging 
commercial nuclear powerplants. Four cost-shared projects are being 
funded under separate contracts to design, test, and obtain Nuclear 
Regulatory Commission certification of advanced reactor designs. Two 
other projects are being funded under a cooperative agreement to develop 
the detailed engineering design of two advanced reactors in order to 
promote commercial standardization, produce reliable construction 
schedules and cost estimates, and facilitate construction preparations. 
Additional projects are developing technologies for assessing material 
degradation of systems and components at operating nuclear powerplants. 

As previously discussed, doe may require repayment of any additional 
federal funds provided in excess of $50 million under two of the contracts 
in the design certification program. According to doe, the contractors have 
agreed to tiiis arrangement, doe requires repayment of its total investment 
under the cooperative agreement in the first-of-a-kind engineering 
program, doe officials said that they were also looking for opportunities 
for doe to share in any patents that m^ be developed based on 
technologies developed under the commercial operating reactors program. 
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Note: GAO comments 
supplementing those in the 
report text appear at the 
end of this appendix. 


See comment 1. 


See comment 1. 


See comment 1 . 


Department of Energy 

Washington, DC 20565 

my 2 4 1996. 

Mr. Victor S. Rezendes 
Director. Energy and Science Issues 
Resources. Community, and 
Economic Development Division 
U-S. General Accounting Office 
Washington. D.C 20548 

Dear Mr. Rezendes; 

Ttiis is in response to your letter to Secretary Hazel O’Leaiy dated May 10. 1996. The 
Depaitment of Energy appreciates die opportunity to review and comment on the General 

Investment in Technology Development ProiecLs f GAO/RCED-96-14D. 

We concur with your conclusions, stated on page 1 6 of the draft, that recovery should not be a 
major objective of a Federal R&D program. We believe that the real payback to the nation is in 
the siKietal benefits that flow out of federally fiinded R&D, including jobs, competitiveness in 
world markets for U S. companies, and the resulting contribution to the U S. economy of both 
domestic and export technology sales. Also, in the case of environmental cleanup technologies 
R&D. the payback is in the form of cost avoidance to Che Government through use of innovative 
technologies chat reduce the cost of cleaning up the contaminated weapons complex. 

Our experience docs indicate, however, that there are individual projects and programs for which 
repayment provisions can work. Fossil &iergy's Clean Coal Technology Demonstration Program 
is an example. Principal issues in asse.ssing ^ positive reception of the repayment provisions in 
the Clean Coal Program include the fact that the projects are well down dte R&D pipeline (that is, 
iliey aie commercial demonstration projects); and that there was flexibility in designing the 
repayment provisions. Projects that are in the early R&D phases would not be suitable candidates 
for repayment 

The fundamental issue here, to avoid adversely impacting tcdinology development or 
introduction, is to have flexibility in developing a repayment policy. We concur with your 
jccommendation on page 16 of the draft that a repayment policy should provide flexibility for 
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determining which programs and projects are appropriate for icpayinenL We would ako add that 
dte policy should have fkxibili^ in deieimining repayment terms, and when and how they should 
be appli^. Additional, specific comments are contained in the Enclosure. 


/L 

Patricia Fry (Sodley 
Assistant Secrett^ 
for Fossil Energy 
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See comment 2. 


See comment 3. 


; I 

I Enclosure 

i 

Additional comments on the General Accounting Office draft report 

Energy Research: Opportunities Eidsi to Recover Federal Investment in 
Technology Development Projects fGAO/RCED-96-l4iy 

• The report does not adequately stress the “reasonableness” test •• a dollar limit, below 
which no repayment would be considered. Tlie cost vs. potential benefit of attempting 
repayment for small R&D projects is not considered. 

• While the overall report covers the miyor issues, the analyses are very cursoiy in nature. 

It is not iqiparent on page 1 1 dtat the criteria above has b^ applied to a determination of 
the dollar amount ($400M) of additional projects that would probably lend themselves to 
repayment When one considers that much of our R&D exp^itures are focused on the 
early and mid stages of technology development it is difficult to determine which 
I technologies will have a sufficient level of commercial success make repayment the 

i preferred method to the Government versus up-front cost sharing. In addition, the report 

does not sufficiently elaborate on the tradeoffs between up-feont cost sharing and 
downstream repayments (if success is achieved). As allu^ to on page 15, it is logical 
that requiring downstream repayments will doorcase upstream cost sharing. As part of thb 
I cost analysis trade-off, the costs to the Government of admini.stering (even with suggested 

j auditing techniques) repayments over potentially a 20 year period needs to be estimafed. 

I Such an analysis would provide insight on the criteria that should be used to formulate a 

I recommended policy that minimizes the overall Federal costs. 
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Appendix II 

Comments From the Department of Energy 


The following are gao’s comments on the Department of Energy’s letter 
dated May 24, 1996. 


GAO’s Comments 


1. The issues raised in doe’s letter are addressed in the agency comments 
section of our report. The issues in the enclosure to doe’s letter are 
addressed below. 

2. Our report points out that the costs of administering, auditing, and 
enforcing repayment agreements should be considered in determining 
whether to pursue repayment on specific projects. In fact, we suggested 
that DOE should only require repayment in those instances where the 
amount of the potential return justifies the cost of necessary audits and 
other internal control measures. We also pointed out that there may be 
waj^ to reduce the cost of such control measures, but it was beyond the 
scope of this review to design such measures. Once cost-effective control 
measures are developed, doe could then address the related costs on a 
case-by-case basis in determining whether to apply repayment to specific 
projects. 

3. Our hypothetical example of potential repayment if future projects are 
funded at the level planned for active projects is for illustrative purposes 
only. We included an assumption that half of the projects may not lend 
themselves to repayment. Projects in which the potential costs of 
obtaining repayment would exceed the potential benefits would fall in this 
category, along with projects that are too early in the technology 
development process to lend themselves to repayment. 

We disagree with doe’s comment that our report does not sufficiently 
elaborate on the tradeoffs between up-front cost-sharing and downstream 
repayments if the technologies are commercialized. We pointed out that 
DOE generally prefers to have increased industry cost-sharing, and that 
some DOE officials believe that it may be better to obtain increased 
cost-sharing from all participants than to obtain repsyment only from 
those that successfully commercialize their technologies. We believe that 
even with increased industry cost-sharing, however, an argument can be 
made that taiqiayers have an interest in the repayment of taxpayers’ 
dollars when technologies developed with federal funds are successfully 
commercialized. See comment 2 for our response to doe’s point that 
administrative costs should be considered in deciding whether to require 
repayment. 
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Appendix III 

Scope and Methodology 


To determine the extent to which the Department of Energy (doe) requires 
repayment of its investment under cost-shared technology development 
and demonstration programs, including the similarities and differences in 
the mechanisms used for repayment, we interviewed doe officials 
responsible for administering such programs; reviewed doe reports and 
program documents, congressional budget requests, relevant legislation 
and congressional reports, and various private sector reports and 
publications that disci^ the programs; and drew from our past reviews 
and reports on such programs. We also talked with several doe attorneys, 
an official of doe’s Office of Inspector General, and a former congressional 
subcommittee staff member who had been responsible for appropriations 
for many doe technology development programs. 

To identify advantages and disadvantages of having or not having a 
repayment policy, we interviewed many dob officials involved in 
administering cost-shared technology development and demonstration 
programs, including several Deputy Assistant Secretaries; doe policy 
officials and attorneys; and a former Deputy Secretary of dob and his 
former Executive Assistant We also reviewed doe reports and other 
documents that discussed the advantages and disadvantages of a 
repayment policy, including doe files relating to a 1991 draft repayment 
policy that was never implemented. 

To obtain a perspective on doe’s investment in technology development 
projects, we asked doe to provide us with information on the estimated 
total federal and nonfederal funding planned for active cost-shared 
technology development projects funded under contracts and cooperative 
agreements. We focused on the major organizational areas of doe that fund 
most of the Department’s cost-shared technology development projects 
involving contracts and cooperative agreements — Fossil Energy, Energy 
Efficiency and Renewable Energy, Environmental Management, and 
Nuclear Energy — and we asked doe to exclude any projects involving 
grants and basic research. We used the doe information in our discussioi^ 
with DOE officials to obtain their views on the types of programs and 
projects that might be appropriate for repayment if future projects are 
undertaken. We also used the information to illustrate what the repayment 
potential might be if dob had a repj^anent policy and future projects are 
undertaken. 
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United States Government Department of Energy 

memorandum 

DATE: June 6, 1996 

REPLY TO 

ATTN OF: IG-l 

subject: INFORMATION : Report on "Audit of Department of Energy's Activities Designed to 
Recover the Taxpayers' Investment in the Clean Coal Technology Program" 

TO: The Secretary 
BACKGROUND : 

In 1985, the Congress directed the Department of Energy to implement a Clean Coal 
Technology Program. The purpose of this Departmental initiative is to successfully 
demonstrate a new generation of advanced coal-based technologies. As a part of the 
program, the Department established a goal to recover an amount up to the taxpayers' 
investment in each successfully commercialized clean coal technology project. The 
objectives of the audit were to determine whether clean coal recoupment practices are 
achieving the Department's goal of recovering the taxpayers' investment in successfully 
commercialized projects and the impact of these practices on future Departmental 
recoupment efforts. 

DISCUSSION : 

As of December 31, 1995, the clean coal program included 42 projects with repayment 
agreements predicated on the successful commercialization of demonstrated technologies. 
The Department's cost share for these projects was approximately $2.3 billion. A detailed 
analysis of six clean coal projects revealed that recoupment decisions made by the 
Department limited its ability to recover the taxpayers' investment. These decisions 
exempted foreign sales, excluded some domestic sales on certain projects, and lowered the 
repayment rate on some sales. As a result, the Department may not recoup an estimated 
$ 1 3 3 . 7 million of the taxpayers' $ 1 5 1 million investment in these six projects and may limit 
its opportunity to recover future investments in other energy technology programs. An 
analysis and justification of recoupment decisions would help ensure that the Department 
is balancing overall program goals of the clean coal program with their recoupment goal. 
Analysis and justification of recoupment decisions would also facilitate implementation of 
future Departmental technology transfer programs. These programs are required by the 
Energy Policy Act of 1992 to model their recoupment procedures after those of the Clean 
Coal Technology Program. 
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Formal financial policies and procedures also had not been established to track, account 
for, and verify the accuracy of moneys due and collected from industry participants. 
Repayment policies and procedures would help ensure that the Department collects 
moneys from successfully commercialized clean coal projects. 

The Deputy Assistant Secretary for Coal Technology, the Deputy Controller, and the 
Directors, Pittsburgh and Morgantown Energy Technology Centers, agreed with the 
report's recommendations. However, the Deputy Assistant Secretary cautioned that the 
greatest payback to the nation from the program will not be in the form of repayment of 
Federal cost-sharing, but rather from general contributions to a clean environment and 
economic prosperity (e g., sales of equipment and jobs creation). Part II of this report 
provides details on the audit findings and recommendations, and Part III includes detailed 
management and auditor comments 



Attachment 

cc: Deputy Secretary 
Under Secretary 
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U S. DEPARTMENT OF ENERGY 
OFFICE OF INSPECTOR GENERAL 
OFFICE OF AUDIT SERVICES 

AUDIT OF DEPARTMENT OF ENERGY'S 
ACTIVITIES DESIGNED TO RECOVER THE TAXPAYERS' INVESTMENT 
IN THE CLEAN COAL TECHNOLOGY PROGRAM 


Audit Report Number: doe/IG-0391 


SUMMARY 


The Congress in 1985 directed the Department of Energy to implement a Clean Coal 
Technology Program. The purpose of the program is to successfully demonstrate a new 
generation of advanced coal-based technologies and stimulate the movement of the most 
promising into the domestic and international marketplace. As part of this program, a goal 
was established to recover an amount up to the taxpayers' investment in successfully 
commercialized projects. 

The clean coal program is the first major initiative by the Department without a 
legislative requirement to recover the taxpayers' investment in demonstrated technologies. 
As of December 31, 1995, the clean coal program included 42 projects with repayment 
agreements predicated on the successful commercialization of demonstrated technologies. 
The Department's cost share for these projects is approximately $2.3 billion while industry 
contributed about $3.7 billion Our audit objectives were to determine whether clean coal 
recoupment practices are achieving the Department's goal of recovering the taxpayers' 
investment in successfully commercialized projects, and the impact of these practices on 
future Departmental recoupment efforts. 

A detailed analysis of six projects revealed that recoupment decisions made by the 
Department limited its ability to recover the taxpayers' investment in clean coal projects. 
The decisions that were incorporated into repayment agreements exempted foreign sales, 
excluded some domestic sales on certain projects, and lowered the repayment rate on 
some sales As a result of these decisions, the Department may not recoup an estimated 
$133.7 million of the taxpayers' $151 million investment in six projects and may limit its 
opportunity to recover future investments in other energy technology programs. A review 
of the financial controls over the repayment process also disclosed that the Department 
had not established formal policies and procedures to handle repayments due from 
sponsors. 

To strengthen the recoupment process, we recommend that the Department formally 
analyze and justify any recoupment decision in future recoupment efforts that limits its 
ability to recover the taxpayers' investment in successfully commercialized technologies. 
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and establish and implement financial policies and procedures to ensure that sponsor 
repayments are timely, accurate, and complete. Management in responding to the report 
concurred with the recommendations. 
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PARTI 

APPROACH AND OVERVIEW 


INTRODUCTION 


In 1985, the Congress directed the Department of Energy to implement a Clean Coal 
Technology (CCT) Program. The purpose of the program is to successfully demonstrate a 
new generation of advanced coal-based technologies and stimulate the movement of the 
most promising into the domestic and international marketplace. As a part of this 
program, the Department, with the support of the Office of Management and Budget, 
established a goal to recover up to the taxpayers' investment in each successfully 
commercialized clean coal project. 

The program is the Department's first major initiative at recoupment without a 
legislative requirement. As of December 31, 1995, the Department's program included 42 
projects for which the Department's cost share was approximately $2.3 billion. In 1992, 
the Energy Policy Act required the Department to model repayment procedures for 
several of the Act's innovative technology transfer programs after those used in the clean 
coal program. Our objectives were to determine whether clean coal recoupment practices 
are achieving the Department's goal of recovering the taxpayers' investment in successfully 
commercialized projects and the impact of these practices on future Departmental 
recoupment efforts. 

SCOPE AND METHODOLOGY 


The audit included an examination of the clean coal recoupment practices for 1 6 of 
the 42 clean coal projects. The 16 projects, with an estimated cost of $735 million, had 
completed or nearly completed the technology demonstration phase. The Department's 
cost share for these projects totaled $3 14 million. A detailed analysis was conducted on 
six of these projects where recoupment decisions affected the ability of the Department to 
recover the taxpayers' investment. The estimated cost of these projects totaled $339 
million, and the Department's cost share was $ 1 5 1 million. In addition to our review of 
the six projects, the audit included an examination of other energy program recoupment 
requirements and whether the Department analyzed the economic impact of its clean coal 
recoupment decisions. Audit work was conducted from May 1995 through January 1996 
at Department Headquarters, the Pittsburgh and Morgantown Energy Technology 
Centers, and at selected CCT sponsor sites. 

Discussions were held with Headquarters' clean coal officials and project managers at 
the Pittsburgh and Morgantown Energy Technology Centers to determine (1) the status 
and accomplishments of each CCT project, (2) what controls were established to account 
for and track project technology sales and repayments, and (3) what mechanism existed to 
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ensure the accuracy and timeliness of repayments. These discussions were also used to 
obtain an understanding of the repayment agreements and to identify any changes in 
recoupment provisions. In addition, interviews were conducted with clean coal project 
sponsors to obtain their opinions regarding the commercial viability of demonstrated 
technologies. We also interviewed Ohio Coal Development Office officials to obtain their 
views, opinions, and philosophy relating to recoupment since they co-funded a number of 
the Department's clean coal projects and are attempting to recover their investment. 
Finally, the ability of the Department to meet the Energy Policy Act of 1 992 recoupment 
requirements was evaluated using the Department's recoupment practices under the CCT 
Program. 

Repayment provisions and subsequent changes to repayment provisions were 
analyzed to determine their effect on the ability of the Department to successfully 
implement its clean coal recoupment goal. Our analysis employed three methodologies. 
First, we determined what portion of the Department's investment was at risk through the 
exemption of foreign sales. Second, the impact of excluding some domestic sales was 
determined by calculating the value of exempted domestic sales and applying the 
appropriate repayment rate. Third, the impact of lowering the repayment rate was 
determined by applying alternative repayment rates to domestic sales 

The audit was performed in accordance with generally accepted Government auditing 
standards for performance audits, which included tests of internal controls and compliance 
with laws and regulations to the extent necessary to satisfy the objectives of the audit. We 
placed only limited reliance on computer-generated data during this audit, and thus, did 
not test the reliability of that data Because our review of internal controls was limited, it 
would not necessarily have disclosed all internal control and compliance deficiencies that 
may have existed. 

An exit conference was held on May 22, 1996, with the representatives of the Office 
of Coal Technology. 

BACKGROlfiMD 


The CCT Program is a Government and industry cost-shared partnership implemented 
by the Department to demonstrate a new generation of advanced coal-based technologies 
and move promising technologies into the marketplace. The emphasis to commercialize 
these technologies reflects the strategic importance of coal to the U.S, economy and the 
commitment to sound environmental policies. Clean coal technology has helped ensure 
that coal will continue to serve U.S. energy interests, enhance opportunities for economic 
growth and employment, and aid in meeting national and international commitments for a 
clean and healthy environment. The CCT Program also plays a major role in ensuring that 
the U.S. leads the world in developing, applying, and exporting sustainable, clean, and 
economically competitive energy technologies. 
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The program began in 1985 and was expanded in 1987 to meet the recommendations 
of the United States and Canadian Special Envoys on Acid Rain. The industry 
contribution of about $3.7 billion was financed through sponsors as well as other 
corporate partners. Under the program, the Department may not finance more than 50 
percent of the total costs of any single project and may only share in project cost growth 
up to 25 percent of the originally negotiated Government share. 

The total cost of the 42 clean coal projects will approximate $6 billion. The 
Department's share for the current or completed projects is about $2.3 billion. These 
projects were selected through a series of rounds (Rounds I through V) of competitive 
solicitations over an 8-year period (1986-1993). As of December 31, 1995, 10 projects 
were completed, 9 had completed operational testing, 7 were in operation, 5 were under 
construction, and 1 1 were being designed. In addition to these 42 current or completed 
projects, 1 project was still in the pre-award phase at the time of our review. 

The Government's funding commitments and Federal assistance terms are represented 
in cooperative agreements negotiated for each project. All of the 42 awarded projects 
contain repayment provisions agreed to by each of the project sponsors. These repayment 
agreements last 20 years and state that it is the intent of the Government to recoup up to 
the full amount of the taxpayers' contribution in each project once the technology has been 
commercialized. As of December 31, 1995, three sponsors repaid the Department 
$377,000 of the $33.4 million taxpayers' investment in their projects. 

In 1992, the Energy Policy Act required the Department to model repayment 
procedures for several of the Act's innovative technology transfer programs after those 
used in the clean coal program. These included Renewable Energy, Clean Coal, and 
Environmental Technology Transfer Programs. In addition, the Act specifically required 
the Department to re-examine its recoupment policies and establish procedures for its 
cost-share in other coal demonstration and commercial application projects. 

OBSERVATIONS AND CONCLUSIONS 


A detailed analysis of six clean coal projects indicated that the Department limited its 
ability to recover the taxpayers' financial investment through recoupment in successfully 
commercialized technologies. Decisions were made to ( 1 ) exempt foreign sales, (2) 
exclude some domestic sales, and (3) lower the repayment rate. These decisions were 
made without the benefit of any economic analysis to determine their impact on the 
Department's goal of recouping the taxpayers' investment. As a result, the Department 
may not recoup an estimated $133 7 million on six projects and may limit its opportunity 
to recover future investments in other energy technology projects. In this regard, the 
Energy Policy Act of 1992 directs the Department to model future recoupment procedures 
(for environmental, renewable energy, and innovative clean coal technology transfer 
programs) after the Department's clean coal program. Because of the potential impact of 
clean coal recoupment practices on these future programs, the Department should 
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formally analyze and justify any recoupment decision that limits its ability to recover the 
taxpayers' investment in successfully commercialized technologies. 

Prudent business practice also dictates that mechanisms be established to ensure that 
repayments due or made by clean coal and other future energy technology program 
sponsors are tracked, accounted for, and verified. Currently, the Department does not 
have a formal mechanism in place to achieve this objective. The audit found that the 
Department needs to establish formal financial policies and procedures over the repayment 
process. Also, the Pittsburgh and Morgantown Energy Technology Centers need to 
implement appropriate internal control mechanisms to ensure that sponsors' repayments 
are timely, accurate, and complete. 

Part II of this report provides details on the findings and recommendations relating to 
the Department's activities designed to recover the taxpayers' investment in its clean coal 
technology program. Management concurred with the report's recommendations, but 
cautioned that the greatest payback to the nation will not be in the form of repayment of 
Federal cost-sharing. The payback will be from general contributions to a clean 
environment and economic prosperity (e g., sales of equipment and jobs creation). Their 
comments are discussed in greater detail in Part III of the report and the Office of Coal 
Technology's comments are included verbatim in the Appendix to the report. 
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PART II 

FINDINGS AND RECOMMENDATIONS 


1. Recovering the Taxpayers' Energy Investment 
FINDING 

A goal of the Department is to recover up to the taxpayers' investment in successfully 
commercialized clean coal technologies. However, an analysis of six clean coal 
technology projects indicated that the Department limited its opportunity to recover the 
taxpayers' clean coal investment by (1) exempting foreign sales, (2) excluding some 
domestic sales on certain projects, and (3) lowering the repayment rate. The Department 
changed the recoupment provisions of its repayment agreements in an effort to respondJo 
sponsors' complaints but did not analyze or justify the economic effect of each decision. 

As a result of these changes, the Department may not recoup an estimated $133.7 million 
of the taxpayers' $151 million investment in six clean coal technology projects and may 
limit its opportunity to recover future investments in other energy technology programs. 

RECOMMENDATION 


We recommend that the Deputy Assistant Secretary for Coal Technology, working 
with the Office of Environmental Management and the Office of Energy Efficiency and 
Renewable Energy, formally analyze and justify any recoupment decision in future 
recoupment efforts that limits the Departmenfs ability to recover the taxpayers' investment 
in successfully commercialized technologies. 

MANAGEMENT REACTION 


Management concurred with the recommendation 

DETAILS OF FINDING 


THE DEPARTMENT'S RECOUPMENT GOAL 


The Department's policy is to recover "up to" the amount of the taxpayers' investment 
in each successfully commercialized clean coal project. This policy was included in all of 
the clean coal solicitations and in each repayment agreement. Most of the solicitations 
included language similar to the following: 

"It is the policy of the DOE to recover an amount up to (i.e., not to exceed) the 
Government's actual contribution to the Project. Repayment will derive from 
those Projects which are successful and achieve commercial application. , . The 
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Government's right to recover its contribution shall continue until either the 
Government has recouped its contribution or 20 years have elapsed from the 
effective date of the Repayment Agreement..." 

CLEAN COAL RECOUPMENT PRACTICES 


An analysis of six completed or nearly completed clean coal projects indicated that the 
Department limited its opportunity to recover the taxpayers' investment. Actions taken by 
the Department included: 

• exempting foreign sales, 

• excluding some domestic sales on certain projects, and 

• lowering the repayment rate. 

These actions were implemented as a part of the clean coal solicitation process. 

Under the Round I solicitation, repayment was derived from revenue generated from plant 
operations beyond the demonstration phase and/or the commercial sale, lease, 
manufacture, licensing, or use of the technology. In Round II, repayment was limited to 
the potential revenues from the future commercialization of the demonstrated technology. 
For Round III, repayment was limited to U.S. sales only, while the repayment rate was 
adjusted from 2 to 0.5 percent of equipment sales. In addition, other sales were exempted 
from recoupment at the discretion of the Department's negotiating team. The recoupment 
provisions for Round IV and V were identical to those in Round III. 

Provided below is a description of the changes that were made to clean coal 
repayment agreements. 

Foreign Sales Exempted 

The Department limited its opportunity to recover an estimated $120.3 million in four 
clean coal projects through the exemption of foreign sales. A clean coal official believed 
that the rising price of fuels competing with coal, the expectations of more stringent air 
pollution controls, and forecasts of the increasing need for new electric generation 
capacity would push demonstrated clean coal technologies into the domestic marketplace. 
However, a 1994 National Coal Council report, sponsored by the Department, concluded 
that an expansion of the foreign market was fiivorable. This was supported by a project 
sponsor that forecast domestic and foreign sales for its technology. The sponsor's forecast 
for foreign sales was approximately 1 1/2 times larger than its forecast for domestic sales. 
Another reason why Departmental officials excluded foreign sales from the recoupment 
process was that they believed that a mechanism could not be established to verify sales 
outside of the United States. However, further discussions with officials indicated that the 
Department had not established a mechanism to verify either foreign or domestic sales. 

The absence of a verification process is discussed further in Finding 2 of this report. 


8 



131 


Some Domestic Sales Excluded 

The Department also exempted some domestic sales from its repayment agreements. 
As a consequence, an opportunity was missed to recover an estimated $12.7 million on 
two projects. The exclusions exempted $2.5 billion in sales on one project that could have 
resulted in a repayment of $12.5 million, and $200 million in sales made on the other 
project during the demonstration period that could have resulted in repayment of 
$ 200 , 000 . 

A clean coal official on the first project stated that sales were not included as a part of 
the repayment agreement because the Department was not initially involved in the project, 
and its technology was developed without any Department funding. However, the 
Department invested over $17 million to demonstrate this technology, and this 
demonstration was instrumental in the successful testing and commercialization of the 
technology. 

On the second project, the Department contributed $63.9 million but did not include a 
repayment provision for sales made during the demonstration period. A clean coal official 
stated that these sales were excluded from the repayment agreement because the 
Department did not believe that sales of the technology would occur prior to completion 
of the demonstration phase. However, the project demonstration phase lasted 3 years, and 
some successful test results were available prior to the end of the demonstration period. 

As a result, the market recognized the benefits associated with the technology, and an 
order for the technology was placed. 

Repayment Rate Lowered 

The Department also decreased the repayment rate on sales of demonstrated 
technologies The repayment rate for sales decreased from 2 percent of gross revenues in 
Round II to 0.5 percent of gross revenues for Rounds III through V As a result of these 
actions, the Department lost an opportunity to recoup an estimated $700,000 on one 
project. 

The Ohio Coal Development Office (OCDO), a state agency, and the Electric Power 
Research Institute (EPRl), a utility association, participated in the aforementioned project 
with the Department Each party negotiated repayment agreements with the sponsor 
based on the successful commercialization of the technology. Based on forecasted sales of 
the technology, the Department can expect to recover 4.7 percent of the taxpayers' 
original investment, while OCDO and EPRI crm expect to recoup 41 .3 percent and 9.5 
percent of their respective investments. According to a clean coal official, the 
Department’s repayment rate was decreased (from 2 to 0.5 percent of gross revenues) to 
bring it more in line with current business practices. Headquarters' officials could not 
provide documentation supporting the 0.5 percent rate as being the current business rate 
used on projects of this type. An industry clean coal project official indicated that the 
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repayment rate of 0.5 percent was too low and stated that it should have been between 1 
and 5 percent depending on the technology's commercial potential. 

COMMERCIAL VIABILITY VERSUS RECOUPMENT 


Changes to recoupment provisions were made through the solicitation process and 
were made in part to address the concerns of clean coal project sponsors However, an 
economic analysis was not performed to determine the effect of the changes on the 
Department's goal to recover the taxpayers' investment in clean coal technologies. The 
concerns of Department officials were ensuring that the clean coal technologies were 
commercialized, improving the timeliness of formalizing the cooperative agreements, and 
responding to other industry concerns about the recoupment provisions to ensure the 
industry's participation in the clean coal program. 

Management officials believed that their recoupment decisions would assist in making 
the technologies more competitive, lessen delays in the cooperative agreement negotiation 
process, and maintain industry's interest in the program. However, the General 
Accounting Office, in a 1991 report, "Improvements Needed in DOE's Clean Coal 
Technology Program," recommended that the Department analyze the effect that 
recoupment provisions have had on industry participation in the clean coal program and 
the likelihood of recovering the Federal investment. As of lanuary 31, 1996, the 
Department had not taken any action to satisfy the General Accounting Office's concern. 

IMPACT ON THE RECOVERY OF THE TAXPAYERS' INVESTMENT 


Departmental actions, made without the benefit of an economic analysis, limited the 
Department's ability to recoup the taxpayers' investment in successfully commercialized 
clean coal projects. Although the potential may exist that the Department could recover 
the taxpayers' investment from domestic sales, project managers and project sponsors 
indicated that the domestic market for clean coal technologies is currently very limited, 
and unless market conditions change, recoupment from future domestic sales will be 
negligible. As illustrated in Table 1, the Department limited its opportunity to recover an 
estimated $133.7 million of the taxpayers' $151 million investment in six clean coal 
technology projects. 


Table 1 

Potential Dollar Impact of DOE Recoupment Decisions 
Decision Potential Dollar Impact fin millions! 


Exempted Foreign Sales 

$120.3 

Excluded Some Domestic Sales 

12.7 

Lowered Repayment Rates 

J 

Total 

$133.7 
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In addition to the six projects examined as a part of this audit, the decision to exempt 
foreign sales from recoupment has much broader impact when looking at the entire clean 
coal program. For instance, the foreign sales exemption extends to an additional 19 clean 
coal projects that will be completed in the future. The Department invested over $1.4 
billion in these 1 9 projects. The exemption will greatly hinder the Department's goal of 
recovering the taxpayers' investment in these projects when one considers that 75 percent 
of the expected worldwide growth in coal use is expected to occur outside the United 
States. For example, the Department in 1993 reported that the potential clean coal 
technology market for new facilities and retrofit installations outside the United States for 
the 1993-2010 period was between $571 billion and $870 billion. Repayments from 
successful commercialization of the 19 projects outside the U.S. could potentially have 
resulted in the recovery of the taxpayers' investment in these technologies. 

In addition, the Energy Policy Act of 1992 requires the recoupment of the taxpayers' 
investment in other cost shared demonstration and commercial application projects. This 
Act stipulates that these other projects should model their recoupment procedures, to the 
extent appropriate, after the Clean Coal Technology Program Under the Act, $1.8 billion 
has been authorized for three technology transfer programs: Environmental, Renewable 
Energy, and Clean Coal. As of February 1996, funding for these programs had not been 
appropriated. However, if funding is provided, potential repayments could be significant, 
and the Department needs to take steps to ensure that any actions that reduce the 
opportunity to recoup the taxpayers' investment in these programs are justified. 
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2. Repayment Policies and Procedures 
FINDING 

Prudent business practice dictates that controls be established to ensure that moneys 
for which the Government is entitled to are tracked, accounted for, and verified 
However, the Morgantown and Pittsburgh Energy Technology Centers had not instituted 
any mechanism to monitor clean coal project repayments, and the Department had not 
established any formal recoupment policies and procedures. The Centers were waiting 
until projects were completed and repayments were made by project sponsors to establish 
such mechanisms, and the Department did not anticipate a need for such policies and 
procedures. Without appropriate policies and procedures, the Department's ability to 
collect moneys due the Federal Government from successfully commercialized clean coal 
projects may be impaired. 

RECOMMENDATIONS 


We recommend that the Office of Chief Financial Officer establish financial policies 
and procedures over Departmental recoupment activities. We also recommend that the 
Managers of the Energy Technology Centers implement, as quickly as possible, 
mechanisms to ensure that sponsor repayments are timely, accurate, and complete. 

MANAGEMENT REACTION 

Management concurred with the finding and recommendations, 

DETAILS OF FINDING 


ENSURING TIMELY. ACCURATE. AND COMPLETE REPAYMENTS 


The clean coal program's recoupment goal is to recover up to the amount of the 
taxpayers' investment in each clean coal project In this regard, prudent business practice 
dictates that the Department have financial policies and procedures in place to ensure that 
repayments made by clean coal technology sponsors are tracked, accounted for, and 
verified. 

Specific guidance on the internal controls to be established are found in Departmental 
directives. Department Order 1000 3C states that internal controls should comprise the 
plans of the organization, methods, and procedures adopted by management to provide 
reasonable assurance that program objectives are achieved effectively and efficiently and 
that revenues applicable to the Department’s operations are properly recorded and 
accounted for. The Department's Accounting Handbook further states that procedures to 
account for cash from its receipt to final disposition must include safeguards necessary to 
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ensure proper control including the receiving, safeguarding, recording, and depositing of 
cash on a timely basis and for keeping the required records and accounts. 

MECHANISMS TO MONITOR CLEAN COAL REPAYMENTS 


At the time of our review, the Department had not established a financial policy for 
recoupment, and the Morgantown and Pittsburgh Energy Technology Centers had not 
established mechanisms to track, account for, and verify clean coal repayments. A policy 
and an implementing mechanism are needed to ensure that sales activity and repayment 
reporting are monitored, repayments are accounted for, and the accuracy and 
completeness of sales reports and repayments are verified. A review of Departmental 
accounting policy manuals and orders indicated that a financial policy for the recoupment 
of the taxpayers' investment in clean coal projects did not exist. A discussion with a 
Headquarters' official confirmed that a Departmental recoupment policy had not been 
established. 

Tracking Sales Activity and Repayment Reporting 

A requirement for sponsor sales activity and repayment reporting was included in all 
repayment agreements after the Round 1 solicitation. The project sponsor is required to 
submit an annual sales activity and repayment report subsequent to the completion of 
project operations. These reports are to detail any sales of project technology for which 
the Department would be entitled to repayment. 

The Energy Technology Centers, however, had not established a mechanism to track 
when sales activity and repayment reports were due. Both Centers relied on project 
sponsors for timely submission of these reports. A review of six projects' records 
indicated that one annual sales activity and repayment report had never been submitted to 
the Department. The review also revealed that three reports due on two projects had been 
submitted any where from 2 to 1 1 months late. According to the responsible clean coal 
officials, they did not realize that the reports either were late or had not been received. 

Accounting for Repayments 

The Department should also implement appropriate accounting procedures over the 
collection and disposition of repayments. According to the administrative provisions of 
Public Law 103-138. (Department of Interior and Related Agencies Apropriations Act, 
1994), revenues and other moneys received by or for the account of the Department (or 
otherwise generated by the sale of products in connection with projects of the Department 
appropriated under this Act) may be retained by the Secretary of Energy. These revenues 
are available until expended and should be used only for plant construction, operation 
costs, and payments to cost sharing entities as provided in appropriate cost sharing 
contracts or agreements. The Office of Inspector General found that the Energy 
Technology Centers used similar methods when accounting for their repayments. Both 
Centers correctly transmitted and credited repayments to the Department of Treasury's 
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clean coal appropriation account where the repayments offset the clean coal appropriation. 
In responding to the draft report, the Office of Chief Financial Officer indicated that 
additional financial guidance pertinent to the recoupment process was warranted, and that 
they will develop appropriate financial policies and procedures over Department 
recoupment efforts for inclusion in the Departmental Accounting Handbook. 

Verifying Accuracy and Timeliness of Repayments 

The Energy Technology Centers also had not established a control mechanism to 
verify the accuracy and timeliness of sponsor repayments. Six repayments were received 
as of December 1995. However, one payment was late by 2 months. The clean coal 
official responsible for receiving the repayment stated that he was not aware when the 
sponsor should have started repaying the Department's investment. The Department 
needs to develop a mechanism to ensure this and other repayments are timely, accurate, 
and complete. The Energy Technology Centers should also establish procedures to verify 
the accuracy of the repayments reported by the sponsors. 

REPAYMENT MECHANISM NOT ESTABLISHED 


Controls over repayments were discussed with a Headquarters' official He stated 
that Departmental financial policy and procedures were not established because 
recoupment applied only to a single Departmental program, the Clean Coal Technology 
Program. He also explained that the Department generally does not establish a 
Departmentwide financial policy for a requirement that is applicable to a single program 
and left implementation up to the Energy Technology Centers. The Headquarters' official, 
however, acknowledged that the Energy Policy Act of 1992 requirement to include 
recoupment in several Departmental programs should have prompted the development of 
Departmentwide financial policies and procedures. 

Officials at the Energy Technology Centers explained that when clean coal program 
officials selected the first projects in 1986, they realized that it would be several years 
before any of the projects reached the commercialization stage and recoupment became a 
reality. These program officials decided to wait until projects were completed and 
repayments began before implementing a mechanism to track, account for, and verify 
repayments. 

In the fall of 1995, the Energy Technology Centers established a joint process 
improvement team to develop procedures for handling, tracking, accounting for, and 
verifying repayments received from clean coal technology projects. According to 
Morgantown and Pittsburgh officials, the process improvement team was established to 
respond to this audit's inquiries. These inquiries centered on what mechanisms the Energy 
Technology Centers had established to track, account for, and verify potential moneys 
owed by clean coal technology sponsors. 
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The process improvement team's first meeting was in November 1995, and their final 
report was issued in April 1996. The report recommends that (1) data from annual sales 
activity and repayment reports be recorded in the Reports Receipts Tracking database, (2) 
repayments be processed as an appropriation reimbursement to the Clean Coal 
Technology Program, and (3) personnel responsible for oversight and auditing ensure that 
these processes occur. 

ASSURANCE THAT REPAYMENTS ARE TIMELY AND ACCURATE 

Without appropriate policies and procedures to properly track, account for, and verify 
repayments, the Department's ability to collect moneys due the Federal Government from 
successfully commercialized clean coal projects may be impaired. The need for these 
policies and procedures is also underscored by the recoupment requirements of other 
future Departmental programs The Energy Policy Act has authorized $1.8 billion for 
Innovative Coal, Environmental, and the Renewable Energy Technology Transfer 
Programs. These programs also require the repayment of the taxpayers' investment in 
successfully commercialized technologies. The lack of policies and procedures reduces 
the assurance that the Department will recover the taxpayers' investment in successfully 
commercialized projects. 

In addition, the Energy Technology Centers need to ensure implementation of the 
recommendations of their process improvement team. Implementation should assist the 
Energy Technology Centers on accurately recouping the taxpayers' investment in the 
Clean Coal Technology Program. As of December 1995, with over $377,000 in 
repayments already received and significant sums potentially due the Department, it is 
crucial that a system be in place to ensure accurate and complete accounting for all 
repayments. 
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PART m 

MANAGEMENT AND AUDITOR COMMENTS 


The Deputy Assistant Secretary for Coal Technology, the Deputy Controller, and the 
Directors, Pittsburgh and Morgantown Energy Technology Centers, concurred with the 
report's three reconunendations. However, the Deputy Assistant Secretary cautioned that 
the ©"eatest payback to the nation from the program will not be in the form of repayment 
of Federal cost-sharing, but rather from general contributions to a clean environment and 
economic prosperity (e.g., sales of equipment and jobs creation). His comments in their 
entirety are included in the Appendix. Management comments and related auditor 
comments by recommendation follow. 

Recommendation 1 . Formally analyze and justify any recoupment decision in future 
recoupment efforts that limits the Department’s ability to recover the taxpayers' investment 
in successfully commercialized technologies. 

Management Comments . Management concurred with Recommendation 1 . They 
agreed that the recommendation was worthy of support and implementation. 

Management added that the recommendation will be accommodated by applying a formal 
process to record the analysis and justification process used in recoupment decisions. 

Auditor Comments . Management's intended effort to document and record the 
analysis and justification of their recoupment decisions is considered responsive to our 
recommendation 

Recommendation 2 . Establish formal financial policies and procedures over 
Departmental recoupment activities. 

Management Comments . Management concurred with this recommendation and 
stated that they planned to establish financial policies and procedures by January 31, 1997. 

Auditor Comments . Management plans to develop financial policies and procedures 
over Departmental recoupment activities for inclusion in the DOE Accounting Handbook 
is considered responsive to our recommendation. 

Recommendation 3 . Implement as quickly as possible mechanisms to ensure that 
sponsor repayments are timely, accurate, and complete. 
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Management Comments Management concurred with this recommendation and 
supports both Energy Technology Centers' effort to effectively carry out their 
responsibilities pertaining to repayment. 

Auditor Comments . Management's intention to support both Energy Technology 
Centers' effort to track, account for, and verify repayments is considered responsive to our 
recommendation. 
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APRBOIX 


To: 


From: 


Philip L Holbrook, Manager 
Capatai itsgional Audit Office 
Office of Inspector {>ner^^ 

George Rudin^Sl^%>r£oal Technology, FE'20 


Subject: Rewew of Draft Report " Department of Energy's Activities Designed to Recover its 
Investtnenl in the Clean Coal Technology Prograni" 


INTRODUCTION'! 

The projects in the Clean Coal Technology Program have been selected over five competitive 
solicitations. Each solicitation proceeded under a different set of criteria or objectives. In each 
case Congress played a key but variable role in setting expectations for the program. Guidelines 
were evolved as Congress, the Department of Energy, and the industrial participants eraered into 
a continuing series of precedent setting procedures. Repayment proviaotis tdso changed over 
time due to difficulties in negotiation and changes in concessional direction on repayment. 

The focus on repayment, taken out of context and without a simultaneous consideration of its 
evolution, management and implementation to achieve its designed purpose consisent with 
achievement of programmatic goals will result in a limited, not fair, assessment of its role in this 
technology development program One must considw issues such as degree of cost sharii®, 
consnitment and capability of participants, technology viability, potential markets, societal 
benefits, and other pay backs to the taxpayer. It must also be recognized that the grctatest 
payback to the nation from the Program will not be in the form of repayment of Federal cost 
sharing. It will be in the form of assuring U.S. technology leadership, accompanying global sales 
and jcRis, and general contribution to a clean environment and economic prosperity, 

DISCUSSION: 

Most of the recommendations already have been implemented to some degree. Every decision on 
recoupment has been made within the context of the primary objective of the progam (i.e,, the 
expeditious and successfiil development of technology) and in fcl! recognition of the associated 
need to recover the taxpayers’ investment fi-ora successfiiHy commercialized technologies. 

Of ctmsiderable concern however, is the principai premise of the report and the ingtressions it 
leaves. The evaluation proceeds on the premise that the sole measure of progrmn success is the 
ability of the government to recoup up to the full amount of the taxpayws’ contribution in each 
project once the technology has b^ conunercialized. The objective of the progam is to repay 
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APPENDIX 


the taxpayer many times over the investment made, but not just through these specific 
repayments. 

0 The Clean Coal Technology Program is focussed on the demonstration of a 

portfolio of technologies. If successful, the nation will benefit through cleaner air, 
lower cost electricity, lower environmental compliance cost and global sales (with 
accompanying Jobs, improvement in the trade balance, and incresased tax revenue). 

0 Recoupment as a concept was implemented to eliminate the possibility of "undue 
enrichment by the participant as a result of government support of its technology 
development efforts." It was implemented to acquire an equitable share of the 
profits, should they occur, not as an investment strategy. 

0 Recoupment can be a disincentive to achieving the program objectives. 

Management of recoupment through negotiation has been essential with every 
project to achieve industrial participation and to accomplish the departments’ goals 
in the development of clean coal technology. 

0 Recoupment policy must be flexible in its application or it will limit achievement of 
the associated program goals, with their greater payback to the nation. 

o Projects demonstrating foreign technology may have to accommodate previously 
established market designations which limit foreign sales for consideration as 
sources of recoupment. 

This same emphasis on recoupment as a principal criteria of performance in the implementation of 
the clean coal program requires comment: 

0 Recoupment policy: Through most of the report an existence of a Department 
policy on recoupment is recognized as a guiding principle to positions taken. 
However, at one point the report also notes that a review of departmental 
accounting policy manuals and orders indicate that a policy for recoupment of the 
Department's investment in Clean Coal projects did not exist. As a matter of 
practice "the policy of repayment was an implementing tool of the program 
(included in every PON) and accordingly used." 

0 Repayment/Recoupment is a concept that must be specifically negotiated based on 
the requirements, criteria, provisions etc., of a specific technology effort. It should 
not be raised in importance to a level that it limits the degree to which program 
objectives are achieved. Compromises in the terms of repayment to achieve 
program objectives should be acceptable and not imply unmerited 
accommodation. 

0 The objectives, contributions, and desired results of each of the participants in a 
project (govemment/private) are very different and established through separate 
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negotiations. The comparative degree of repayment achieved by each such 
participant cannot be used as a measure of performance unless evaluated within 
the context of the terms of the respective agreements. 

0 The success of repayment as a concept in the Clean Coal Program cannot be 
established until it can be determined how many projects were successfully 
completed, how many were successfully commercialized and what total amount 
of profits were earned. 

CONCLUSTONS/RECOMMENDATIONS: 

The two recommendations made as a result of the review are valid comments on the Clean Coal 
Program and we believe that they have been or are already being implemented. 
Recommendation 1 will be folly accommodated by applying a more formal process to record the 
analysis and justification process used in recoupment decisions. Recommendafion 2 will be 
implemented by continuing to a logical conclusion the work started by the Joint Process 
Improvement Team" established by the Energy Technology Centers. 
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Followup Questions and Answers 


Mr. W. Henson Moore 

Former Deputy Secretary of Energy and President and CEO 
American Forest and Paper Association 


FoUowup Questions and Answers 
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Hearing on ''Funding Department of Energy Research and Development in a Constrained Budget 
Environment^ Follow-up questions to W. Henson Moore: 


Question 1 : The GAO found some employees at DOE who said the administrative and auditing costs of 
a repayment program might make it self-defeating. Did you look at this problem in 1991 and what did 
you conclude? 

Answer : 

Yes, I was told by the staff at DOE that a repayment program could be administratively onerous. But 
this was opinion rather than fact. I saw no analysis indicating that the management of a program seeking 
repayment for Federal investment in R&D would be any more complex, or presented any greater 
difficulties, than the management of any other aspect of technology research and development. 

The GAO continues to report that DOE staff opinions remain unchanged from those expressed during 
my incumbency. I find this unfortunate, for in my view there would be no more compelling case to be 
made to the American people, for a strong Federal role in R&D, than the presentation of evidence that 
taxpayers can expect a return on the investment they make in the development of technology that is also 
highly valued by the economy at large. 

Question 2 : Agencies by nature hate to give up any flexibility. How would you respond to the argument 
that eliminating waivers sets up a regulatory straightjacket? 

Answer : 

I am persuaded, on the basis of the evidence presented in reports by the GAO and by DOE’s Inspector 
General, that the granting of waivers for co-fmancing or recoupment of investment in Federal R&D is 
driven largely by political rather than by economic or technical considerations. The issue does not 
usually arise if Federal requirements for co-financing and licensing fees are spelled out at the outset as a 
condition of the joint Federal-private venture. In the case of the Clean Coal Technology program, for 
example, the government had no difficulty whatsoever in securing - in some cases exceeding - co- 
financing commitments from its private sector partners. Nor were there problems encountered in the 
case of the Advanced Battery Consortium. Rather, problems have arisen, in the main, only when 
Federal managers of R&D were directed to seek co-financing and recoupment for projects they 
historically managed without such requirements. 

In sum, waiver authority has in my view been abused to the detriment of the taxpayers and for purposes 
other than those justifiable on demonstrably technical or economic grounds. This abuse argues therefore 
for either tightening the criteria currently in the law, or eliminating the authority altogether except for 
cases in which it can be demonstrated - analytically not anecdotally - that flexibility would enhance the 
government’s stake. 
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It should be noted, in any case, that the management of R&D is not a regulatory practice at all, and 
cannot consequently be straightjacketed as would the issuance of a rule. The analogy is otherwise 
outdated in the sense that successful regulation is more likely to emerge from negotiations than from 
directives. Similarly, the conditions of participation in Federal R&D should be negotiated with private 
partners, but on the basis of prevailing industry practices. The government should not be an easy mark 
for the development and dissemination of valuable technology, and the taxpayers’ initial and residual 
stake should not be reduced or discarded for the sake of usually temporary political expediency. 
Moreover, it is seldom if ever the case that legitimate firms expect to pay little or nothing for something 
of value. 

Question 3 : You’ve had a chance to review the program you proposed five years ago. In light of DOE 
structural changes and the Galvin report recommendations, would you go at it any differently? 

Answer : 

The vision is always clearer in retrospect. I acted as 1 did on the basis of the knowledge and authority 
available at the time. Since the time of my tenure at DOE, Congress has given statutory force to the idea 
that Federal R&D is not an entitlement for the industries affected by it; that it has a market value; and 
that the Federal establishment is more likely to make better policy choices if a private sector partner is 
involved. 

With the experience now available as to implementation of Section 3002 (cost-sharing), and Section 
1301 (repayment) of the Energy Policy Act of 1992, it seems reasonable to conclude that the intent of 
Congress has only partially been fulfilled. This intent is not likely to be fully honored, apparently, 
unless the discretion of the Secretary of Energy is reduced sufficiently to ensure a reasonable 
government return on investment. In that vein, I would view the repayment on Federal investment so far 
registered for the Clean Coal Technology program - a miserly $377,000 - to be not reasonable for an 
outlay of $2.5 billion. 

I would in retrospect insist on greater internal DOE analytical capabilities - in the typically objective 
policy office rather than with the vested programmatic assistant secretaries - to assess the true economic 
and mai-ket value of R&D investments, and to monitor and internalize best industry practices in 
technology transfer and licensing. I would insist that co-financing and recoupment agreements with 
both public and private sector participants - at home and abroad - be negotiated with a view to securing 
for the taxpayers the maximum - rather than the current token - feasible return on investment. And I 
would place my seal of approval only on those R&D project partnerships that would have pre- 
conditionally received public scrutiny and comment as a result of publication of details of agreements in 
the Federal Register. 
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Mr. Roger A. Lewis 
Senior Advisor 

Office of Strategic Computing and Simulation 
U.S. Department of Energy 

Followup Questions and Answers 
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HEARING OF THE SUBCOMMITTEE ON ENERGY AND ENVIRONMENT 
COMMITTEE ON SCIENCE 
U.S. HOUSE OF REPRESENTATIVES 

on 

Funding Department of Energy Research and Development 
in a Constrained Budget Environment 

Thursday, August 1, 1996 

Followup Questions Submitted to 

Mr. Roger Lewis 
Senior Advisor 

Office of Strategic Computing and Simulation 
U.S. Department of Energy 


Qi. What is the current basis for deciding how a program will be structured as to 
repayment? Is it randomly decided through negotiation or does a set policy exist? 

Al. Currently the program management makes a determination as to whether a repayment 
provision is to be sought. There is no policy to require recoupment or repayment. In 
specific areas, such as steel and aluminum research and the Clean Coal Technology 
Program, repayment policy has been specified by statute. 

Q2. A few weeks ago, five laboratories announced an agreement with SY-BUS of 
Sunnyvale, California to commercialize an innovative waste-cleanup technology. 
The agreement involves a seventeen-year exclusive patent for the company and a 5% 
royalty payment to the labs. What role did DOE play? Will the royalty monies 
actually go back into programs? 

A2. DOE played no role in the negotiations leading to the agreement between the five 
laboratories and SY-BUS. Each of the five laboratories contributed either background 
patents or software to create a package of technology that was licensed to SY-BUS under 
both a patent license and a software license. The royalties will be shared by the five 
laboratories. The royalties have to remain at the laboratories and can be used for various 
specific activities enumerated in each of the laboratory’s prime contracts with DOE. More 
specifically, royalties can be used for payments to inventors, for scientific research, 
development, technologj’^ transfer and education at the laboratories, and for payment of 
expenses incidental to the administration and licensing of intellectual property. If the net 
amounts of such royalties received from licensing after payment of patenting costs, licensing 
costs, payments to inventors and other expenses incidental to the administration of 
inventions during any fiscal year exceeds 5% of the laboratory’s budget for that fiscal year, 
75% of such excess amounts must be paid to the Treasury. 
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Q3. Could you describe for us the money stream in current DOE repayment agreements. 
Are there legal barriers to putting monies received directly back into programs? 

Note: DOE did not ansmr. 

Q4. You stated on page 3 of your prepared testimony that “provisions for grants and 
cooperative agreements follow the guidance provided in the DOE Financial 
Assistance Regulations at 10 CFR 600. Specific requirements for cost sharing are 
found at 10 CFR 600.123.” 

Please provide a copy of the text of 10 CFR 600.123. 

A4. Attached is a copy of the text of 10 CFR 600.123. 
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10 CFR 600.123 Cost sharing or matching. 


/a) All cost sharing or matching contributions, including cash and third parts in-kind, shall meet all of the following 
criteria. 

( 1 ) Are verifiable from the recipient's records. 

(2) Are not included as contributions for any other federally-assisted project or program. 

(3) Are necessary and reasonable for proper and efficient accomplishment of project or program objectlves. 

(4) Are allowable under the applicable cost principles. 

(5) Are not paid by the Federal Government under another award, except where authorized by Federal statute to be 
used for cost sharing or matching. 

(6) Are provided for in the approved budget. 

(7) Conform to other provisions of this subpart, as applicable. 

(b) Unrecovered indirect costs may be included as part of cost sharing-or matching. 

(c) Values for recipient contributions of services and property shall be established in accordance with the applicable 
cost principles. If DOE authorizes recipients to donate buildings or land for construction/facilities acquisition 
projects or long-term use, the value of the donated property for cost sharing or matching shall be the lesser of either 
paragraph (c)(1) or (2) of this section. 

( 1 ) The certified value of the remaining life of the property recorded in the recipient's accounting records at the time 
of donation. 

(2) The current fair market value. However, when there is sufficient justification. DOE may approve the use of the 
current fair market value of the donated property, even if it exceeds the certified value at the time of donation to the 
project. 

(d) Volunteer services fiimished by professional and technical personnel, consultants, and other skilled and unskilled 
labor may be counted as cost sharing or matching if the service is ah integral and necessary part of an approved 
project or program. Rates for volunteer services shall be conastent with those paid for similar work in the recipient's 
organization. In those instances in which the required skills are not found in the recipient organization, rates shall be 
consistent with those paid for similar work in the labor market in w'hich the recipient competes for the kind of 
services involved. In either case, paid fiinge benefits that are reasonable, allowable, and allocable may be included in ' 
the valuation. 

(e) When an employer other than the recipient furnishes the services of an employee, these services shall be valued at 
the employee’s regular rate of pay (plus an amount of fringe benefits that are reasonable, allowable, and allocable, but 
exclusive of overhead costs), provided these services are In the same skill for which the employee is normally paid. 

(f) Donated supplies may include such items as office supplies, laboratoiy^ supplies or workshop and classroom 
supplies. Value assessed to donated supplies included in the cost sharing or matching share shall be reasonable and 
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shall not exceed the fair market value of the property at the time of the donation. 

(g) The method used for determining cost sharing or matching for donated equipment, buildings and land for which 
title passes to the recipient may differ according to the purpose of the award, if either paragraph (g)(1) or (2) of this 
section apply. 

(1 ) If the purpose of the award is to assist the recipient in the acquisition of equipment, buildings or land, the total 
value of the donated property may be claimed as cost sharing or matching. 

(2) If the purpose of the award is to support activities that require the use of equipment, buildings or land, normally 
only depreciation or use charges for equipment and buildings may be made. Howe\er. the full value of equipment or 
other capital assets and fair rental charges for land may be allowed, provided that DOE has approved the charges. 

(h) The value of donated property shall be determined in accordance with the usual accounting policies of the 
recipient, with the following qualifications, 

(1 ) The value of donated land and buildings shall not exceed its fair market \ alue at the time of donation to the 
recipient as established by an independent appraiser (e g , certified real propeny appraiser or General Services 
Administration representative) and certified by a responsible official of the recipient 

(2) The value of donated equipment shall not exceed the fair market value of equipment of the same age and 
condition at the time of donation. 

(3) The value of donated space shall not exceed the fair rental value of comparable space as established by an 
independent appraisal of comparable space and facilities in a privately-owned building in the same locality. 

(4) The value of loaned equipment shall not exceed its fair rental value. 

(i) The following requirements pertain to the recipient’s supporting records for in-kind contributions from third 
parties. 

( 1 ) Volunteer services shall be documented and, to the extent feasible, supported by the same methods used by the 
recipient for its own employees, 

(2) The basis for determining the valuation for personal service, material, equipment, buildings and land shall’be 
documented. 

Cj) DOE shall specify in the solicitation or in the program rule, if any. any cost sharing requirement. The award 
document shall be specific as to whether the cost sharing is based on a minimum amount for the recipient or on a 
percentage of total costs. 

(k) If DOE requires that a recipient provide cost sharing which is not required by statute or which exceeds a statutory 
minimum, DOE shall state in the program rule or solicitation the reasons for requiring such cost sharing, 
recommended or required levels of cost sharing, and the circumstances under which the requirement for cost sharing 
may be waived or adjusted during any negotiation. 

(l) WTienever DOE negotiates the amount of cost sharing, DOE may take into account such factors as the use of 
program income (see □ 600, 124) . patent rights, and rights in data. Foregone fee or profit shall not be considered in 
establishing the extent of cost sharing. 
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Q5. You also stated on page 3 of your prepared testimony that “[t]he DEAR contains 
instructions on cost “participation” at Subpart 917.70. (48 CFR 917.70). The DEAR 
is couched in terms of policy rather than contract clauses. It states at 917.7001(d) that 
cost participation is required for demonstration projects unless exempted by the 
Under Secretary. DOE has no general regulations specifying terms and conditions 
for transactions that might provide for recoupment.” 

Please provide a copy of the relevant text of the DEAR. 

A5 Following is the text of DEAR 917.7001 (d). 

ACQUISITION REGULATIONS AMENDMENT 20 

(d) Cost participation is required for demonstration projects unless exempted by the Under 
Secretary. Demonstration projects, pursuant to this subpart, include demonstrations by 
technological advances and field demonstrations of new methods and procedures, and 
demonstrations of prototype commercial applications for the exploration, development, 
production, transportation, conversion, and utilization of energy resources. 

917-3 

Q5A. You also stated on page 3 of your prepared testimony that “[t]he Department does 
have a Model CRADA, as required by law. . 

Please provide a copy of this “Model CRADA.” 

ASA. Attached is a copy of the DOE Model CRADA. 
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Introduction 

This document, to be referred to as the DOE san^ile CRADA, has 
been developed to be responsive to the needs of different CRADA 
Participants while protecting the interests of the Government and 
the U.S. taxpayers and is a tool for DOE and. its Government -Owned 
Contractor-Operated (GOCO) laboratories, hereafter referred to as 
laboratories, to facilitate the negotiation, development and 
timely approval of CRADAs. 

This sample CRADA incorporates three types of provisions : 

(1) Those few that are required by statute or policy, 

by double undey§<;pn;rg1 are strongly recommended for timely 
approval, and can only be changed with DOE Headquarters 
approval. Changing double underscored language or examples 
will delay the process, perhaps substeuitially. 

(2) Those that sound judgment suggests have a valid basis for 
being included in tb» terms and conditions of the CRADA. 

(3) Those that are left solely to the negotiations between the 
laboratory and the Participants. [Shown in brackets.] 
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STEVENSON-WYDLER (15 USC 3710) 
COOPERATIVE RESEARCH AND DEVELOPMENT 
AGREEMENT (hereinafter ‘CRADA") No. 


BETWEEN 


under its D.S. Department of Energy Contract 

No. (hereinafter “Contractor*) 

AND 

(hereinafter “Participant*), 

both being hereinafter jointly referred to as the “Parties* 


ARTICLE li DEFINITIONS 

A. "Government" means the United States of America and agencies 
thereof . 


B. "DOE" means the Department of Energy, an agency of the United 
States of America. 

C. “Contracting Officer" means the DOE employee administering 
the Contractor's DOE contract. 


D. "Generated Information" means information produced in the 
performance of this CRADA. 


Proprietary Information" means information which embodies 
(1) trade secrets or (ii) commercial or financial information 
Mhist) IS pr i v il eged or confidential under the Fre e dom of 
Information Act (5 USC 552 (bl(4)). either of which is 
developed at private expense outside of this CRA DA and which 
IS marked as Proprietary Information. 


F. "Protected CRADA Information" means Generated Information 
which IS marked as being Prote cted CRADA Information bv a 

Party to this CRADA and whi ch would have hpoy j Prnpri 

Information had i t been ofc ^ ' - - - . . 


G. Subject Invention means any invention of the rnntractnr or 
Participant conceived or fi rst actually reduced tn nractice 
in the performance of work under this CRADA. 


H. "Intellectual Property" means patents, trademarks, 

copyrights, mask works, protected CRADA information and other 
forms of comparable property rights protected by Federal Law 
and other foreign counterparts. 

I- "Trademark" means a distinctive mark, symbol or emblem used 
in commerce by a producer or manufacturer to identify and 
distinguish its goods or services from those of others. 
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SMbiect to available fiiTir^inrT 

C. Neither Party shall have an obligation to continue or 
complete performance of its work at a . contribution in excess 

its estimated contribution as contained' in Article III A 
above, including any subsequent amendment. 

D. Each Party agrees to provide at least days' notice to the 

other Party if the actual cost to complete performance will 
exceed its estimated , cost . 

E. [For CRADAs which include (non-Federal) funding on a funds-in 
basis, an advance payment provision will be negotiated 
consistent with current DOE policy.] 


ARTICLE IV!. PgRS ONAl. PROPERTY 


All tangible personal property produced or acquirecSkinder this 
CRADA shall become the property of the Participant or the 
Government depending upon whose funds were used to obtain it. 
Such property is identified in Appendix A, Statement of Work! 
Personal Property shall be disposed of as directed by the owner 
at the owner's expense. All jointly funded property shall be 
owned by the Government. 


AKTICLB Yi DISCLAIMER 

THE GOVERNMENT, THE PARTICIPANT, AND THE CONTRACTOR MAKE NO 
EXPRESS OR IMPLIED WARRANTY AS TO THE CONDITIONS OF THE RESEARCH 
OR ANY INTELLECTUAL PROPERTY, GENERATED INFORMATION, OR PRODUCT 
MADE, OR DEVELOPED UNDER THIS CRADA, OR THE OWNERSHIP, 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE' 
RESEARCH OR RESULTING PRODUCT. NEITHER THE GOVERNMENT, THE 
PARTICIPANT, NOR tHE CONTRACTOR SHALL BE LIABLE FOR SPECIAL, 
CONSEQUENTIAL OR INCIDENTAL DAMAGES ATTRIBUTED TO SUCH RESEARCH 
OR RESULTING PRODUCT, INTELLECTUAL PROPERTY, GENERATED 
INFORMATION, OR PRODUCT MADE OR DE'VELOPED UNDER THIS CRADA. 


ABMCLE Yli PRODUCT liability 

Except for any liability resulting from any negligent acts or 
omissions of Contractor, Participant indemnifies the Government 
and the Contractor for all damages, costs and expenses, including 
attorney's fees, arising from personal injury or property damage 
occurring as a result of the making, using or selling of a 
product, process or service by or on behalf of the Participant, 
its assignees or licensees, which was derived from the work 
performed under this CRADA. In respect to this Article, neither 
the Government nor the Contractor shall be considered assignees 
or licensees of the Participant, as a result of reserved 
Government and Contractor rights. The indemnity set forth in 
this paragraph shall apply only if Participant shall have been 
informed as soon and as completely as practical by the Contractor 
and/or the Government of the action alleging such claim and shall 
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For a period of [not to exceed five years] from 

the date Protected CRADA Information is produced. 
Parties agree not to further disclose such Information 
except : 

(1) as necessary to perform this CRADA; 

12) as provided in Article XI [REPORTS AND ABSTRACTS] ; 

(2) as requested bv the DOE Contracting Offirip r 
provided to other DOE facilities for use only 
DOE facilities with the same protection in 

(4) to existing or potential licensees, affiliates,, 
customers or suppliers of the Parties in support of 
commercialization of the technology with the same 
protection in place. Disclosure of Participant's 
Protected CRADA Information' under this subparagraph 
shall only be done with Participant's consent; or 

(5) as mutually agreed by the Parties in advance. 


C- The obligations of (B) eJjove shall end sooner for any 

Protected CRADA Information which shall become^' publicly known 
without fault of either Party, shall come into a Party's 
possession without breach by that Party of the obligations of 
(B) above, or shall be independently developed by a Party's 
employees who .did not have access to the Protected CRADA 
Information. 


ARTICLE IX j RIGHTS I N generated ikpormattqw 

The Parties agree that they shall have no obligations of non- 
disclosure or limitations on their use of, and the Government 
shall have unlimited rights in, all Generated Information, all 
Protected CRADA Information after the expiration of the period 
forth in Article VIII (B) above and information provided to 
the Government or Contractor under this CRADA which is not marked 
as being copyrighted (subject to Article XIII) or as Protected 
CRADA Information (subject to Article VIII B) or Proprietary 
Information (subject to Article VII B) , or which is an invention 
disclosure which may later be the subject of a U.S. or foreign 
patent application. 


ARTICLE A; EXPORT control 

THE PARTIES UNDERSTAND THAT MATERIALS AND INFORMATION RESULTING 
FROM THE PERFORMANCE OF THIS CRADA MAY BE SUBJECT TO EXPORT 
CONTROL LAWS AND THAT EACH PARTY IS RESPONSIBLE FOR ITS OWN 
COMPLIANCE WITH SUCH LAWS. 
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(2) other' abstracts {final when work is complete, and 
others as substantial changes in scope and dollars 
occur) ; 



(4) a semi-annual' signed fincuicial report of. the 

Participant's in-kind contributions to the project; 


(5) other topical/periodictreports where the nature of 
research and magnitude of dollars justify; and 



C. Participant agrees to provide the above information to 
the Contractor to enable full con^liance with paragraph 
B. of this Article. 

(DOE has a responsibility to disseminate scientific and technical 
information, by 42 USC 2051 (d) , 42 USC 2161 (b) and 42 DSC 
2166(b).) 

D. Xt is understood that the Contractor and the Department 
of Energy have a need to document the long-term 
economic benefit of the cooperative research being done 
under this agreement. Therefore, the Participant 
acknowledges a responsibility to respond to reasonable 
requests, during the term of this CRADA and for a 

period of years [two to five years would be 

reasonable] thereafter from the Contractor for 
pertinent information. 



A. The Parties agree to secure pre-publication approval from 

each other which shall not be .xmreasonably withheld or denied 
beyond ^days. 

B. The Parties agree that neither will use the name of the othep 


6 


DaeemiW’ 14, 1995 



159 


its employees in any promotional activity, such as 
advertisements, with reference to any product or service 
resulting from this CRADA, without prior written approval of 
the other Party.- 


ARTICLE XIII i COPYRieHTS 

A, The Parties may assert copyright in any of their Generated 
Information. Assertion of copyright generally means to 
enforce or give any indication pf an intent or right to 
enforce such as by marking or securing Federal registration. 

B. [Allocation of rights to Copyrights in Generated Information 
will be negotiated by the Parties.] 


C. 


For Generated Information, the Parties ack nowledge that the 
for^ itself a^ ot hers acting on its behaJf. a 

Morldwide copyright license to reproduce, prepare derivat-iv^ 
wgrks, aistripuce copies to the public, and perform publicly 
and display oublirlv. bv nr on i j 


works.^produced in the performance of f.h-is 
restrictions this CRADA or, 

atibllgatisn of Proprietary Information and Proteot^r 


Information. 


D. For all copyrighted computer software produced in the 
{>erformance of this CRADA, the Party owning the copyright 
will provide the source code, an expanded abstract as 
described in Appendix C, the executable object code and the 
minimum support documentation needed by a competent user to 
understand and use the software to DOE’S Energy Science and 
Technology Software Center, P.O. Box 1020, Oak Ridge, TN 
37831. The expanded abstract will be treated in the same 
manner as Generated Information in subparagraph C of this 
Article. 


E. The Contractor and the Participant agree that, with respect 
to any copyrighted computer software produced in the 
Performance of this CRADA, DOE has the right, at the end of 
the period set forth in paragraph B of Article VIII hereof 
and at the end of each two-year interval thereafter, to 
. request the Contractor and the Participant and any assignee 
or exclusive licensee of the copyrighted software to grant a 
non -exclusive, partially exclusive, or exclusive license to a 
responsible applicant upon terms that are reasonable under 
the circumstances, provided such grant does not cause a 
termination of any licensee's right to use the copyrighted 
computer software. If the Contractor or the Participant or 
any assignee or exclusive licensee refuses such request, the 
Contractor and the Participant agree that' DOE has the right 
to grant the license if DOE determines that the Contractor, 
the Participant, assignee, or -licensee has not made a 
satisfactory demonstration that it is actively pursuing 
commercialization of the copyrighted computer software. 

Before requiring licensing under this paragraph E, DOE shall 
furnish the Contractor/Participant written notice of its 
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laccBtlona te raqalr* th* Coot Factor /P«rtJ.clpaiit to grant zh» 
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<bl-lg> of 10 CTR Tii.os, ‘hppoala*. 
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bunan readable fora whan tha digital data are off loaded or 
tha data are accaiaed for diaplay or printout. 


awrrrtj mr. aamaTTati awaihrr nwTTnMa 

A. Tba Partiaa agree to dlaclooa to each other each and every 
Subject Invention, which aay ba patentable or otbarwiae 
protectable under tha Patent Act. Tba Partiaa acfcocwladga 
that tha Contractor and Participant will dlaclooa thalr 
raapactive Subjaot Xnvaotiooa te tha DOS within two (3) 
nootha aftar tte Invaacor first dlaclooas tha Subject 
Invention In writing to tba porBoa(al reaponsibla for patent 
aattars of tbo - dlseloaing Party. 

B. These dlaclosuraa ahould ba in auffleiently eeapleie 
technical detail te convey a clear undarata n d in g , to tha 
extant known at tha tlaa of tba dlaclooura, of tha nature, 
purpooa and operation of tba Msjact Invantien. Tba 
diaclosura ahall also Idantify any known actual or potaotial 
scatutozy bare, l.e., printed publlcatiena dearribing tha 
Subject Invention or tha public uaa or on sale of tba Subject 
Invention In this country. Tbe Perties further agree te 
dlaclooe to each other any aubaetpiani known actual or 
potential statutory bar Chat occurs for an Subject Invention 
dlsclooad but for which a patent application haa not boan 
filed, All Subject lavanticn dieeloaurea ahall ba narked aa 
confidential under 35 DSC 305. 
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Nbaraaa the Participant and tha Contractor have bsen granted the 
right to elect te retain title to Subject Inventionat 


A. CAllocation of rights will be ivegotiatad by tba Percies.) 
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any issuei^ nat:ents are not. 

maintained hv any Party to this CRADA. 

^^?Te°o^^”Te”^na?ri^n^i?re™e tn 
practice or to have practiced for or on behalf of the anited 
States every Subject Invention under this CRADA throughout 
the world. 


ARTICLE XVI; FILING PAT EilT APPLICATIONS 

A. The Parties agree that the Party initially indicated as 
having an ownership interest in any Subject Unventions 
(Inventing Party) shall have the first opportunity to file 
■D.S. and foreign patent applications. If the Participant does 
not file such applications within one year after election, or 
if the Contractor does not file such applications within the 
filing time specified in its prime contract, then the other 
Party to this CRADA exercising an option pursuant to Article 
XV may file patent applications on such Subject Inventions. 

If a patent application is filed by the other party (Filing 
Party) , the Inventing Party shall reasonably cooperate and 
assist the Filing Party, at the Filing Party's expense, in 
executing a written assignment of the Subject Invention to 
the Filing Party «uid in otherwise perfecting the patent 
application, and the Filing Party shall have the right to 
control the prosecution of the patent application. The 
Parties shall agree between themselves as to who will file 
patent applications on any joint Subject Invention. 

B. The Parties agree that DOE has the right to file patent 
applications in any country if neither Party desires to file 
a patent application for any Subject Invention. Notification 
of such negative intent shall be made in writing to the DOE 
Contracting Officer within three (3) months of the decision 
of the non- inventing party to not file a patent application 
for the Subject Invention pursuant to Article XV, or not 
later than 60 days prior to the time when any statutory bar 
might foreclose filing of a D.S. patent application. 


ARTICLE XVII ! TRADEMARKS 

The Parties may see)c to obtain Trademar)c/Service Mar)c protection 
on products or services generated under this agreement in the 
United States or foreign countries. [The ownership and other 
rights relating to this Trademar)c shall be as mutually agreed to 
in writing lay the Parties.] The Parties hereby ac)cnowledge that 
the Government shall have the right to- indicate on any similar 
goods or services produced by or for the Government that such 
goods or services were derived from and are a DOE version of the 
goods or services protected by such Trademar)c/Service Mar)c with 
the Trademar)t and the owner thereof being specifically 
identified. In addition, the (government shall have the right to 
use such Trademar)c/Service Mar)c in print or communications media 
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ARTICLE TVT Il! MLSK WORKS 

The Parties may seek to obtain legal protection for Mask Works 
fixed in semiconductor products generated uiider this agreement as 
provided by Chapter 9 of Title 17 of the United States Code. 

[The rights to any Mask Work covered by this provision shall be 
as mutually agreed to in writing by the Parties.] The Parties 
hereby acknowledge that the Government or others acting on its 
behalf shall retain a non-exclusive, paid-up, worldwide, 
irrevocable, non- transferable license to reproduce, import, or 
distribute the covered semiconductor product by or on behalf of 
the Government, arid to reproduce and use the Mask Work by or on 
behalf of the Government. 


ARTICLE XII; COST OF mTELLECTIlA L PROPERTT PROTECTIOW 

Each Party shall be responsible for payment of all costs relating 
to Copyright, Trademark and Mask Work filing, U.S. euid forei^ 
patent application filing and prosecution, and all costs relating 
to maintenance fees for U.S. and foreign patents hereunder which 
are solely owned by that Party. Govemment/DOE leUooratory funds 
contributed as DOE'S cost share to a CRADA cannot be given to 
Participant for payment of Participcuit ' s costs of filing and 
maintaining patents or filing for Copyrights, Trademarks and Mask 
Works . 


ARTiag gj REPORTS OF mVEMTiaW USB 

Participant agrees to submit, for a period of years and upon 

request of DOE, a non-proprietary report no more frequently than 
annually on efforts to utilize any Intellectual Property arising 
under the CRADA. 


ARTICLE atli DOE MARCH- IW RIGHTS 

The Parties acknowledge that the DOE has certain march-ln rights 
to any Subject Inventions in accordance with 48 CPR 27.304-1 (a). 


ARTICLE XEII; U.S. COMPETITIVEHESS 

The Parties agree that a purpose of this CRADA is to provide 
substantial benefit to the U.S. economy. 

In exchange for the benefits received under this CRADA, the 
Participant therefore agree! to the following: 

A. Products embodying Intellectual Property developed under this 
CRADA shall be substantially manufactured in the United 
States; 

B. Processes, services, and improvements thereof which are 
covered by Intellectual Property developed under this CRADA 
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C. Thm ttotractor agraao to a 0.8. laduatrlal OoaMtltivanaaa 
cXauaa la aeeordaoca aich ica prlaa contract with raapacc to 
any Xlcaoalafl and aaaignawnta of ita Intatloctual proparty 
analog froa cMa CRAM, aoccapt Chat any lioonalng or 
aaalgnaart of Ita intollactual proparty rlghta to tha 
Partleipaat ahaXl ba la acoordaaca with tha taraa of 
faxagrapha A. and 8. of thla Artlcla. 


ADTIgta rTTTT, a.rT.M«nrr n» aaaania.wT 

h. It lacctrtaapXatad that oach Party nay aaalgn paroonoal to tha 
othar Par-iy'a facility aa part of thla CRAM to paxtlelpata la 
or ob«£KM tha raaaarch Co ba parfcxaod undar thla OtASA. 8acb 
p a r a o o nal aaaignad by tha aaalgnlog Party ohall not during tha 
poriod of auch naaignaaeta ba cmiaidarad oopleyaaa of rna 
racatwlng Party for aay p urpc oaa . 

8. Tha racalving Party ataall hara tha right to axarelaa routlaa 
aMlnlatratlva aad tactaileal onpamaory eeetrol of tha 
occupational actlvitlao of auch paraonoal duxleg tha aaaignmt 
parlod and 'Bhall hava tha right to apprero tha aaaiyant of 
auch paraotmal and/or to latar mquaat thalr roooral by tba 
aaaignlng Party. 

C. Tha aMlgnlng Party ahall baar any and all coata and axpantaa 
with ragard to ita naraonnal aaaigiMd to tha racalving Party a 
facllitlaa undar thit CItACA. Tha racalving Party ahall baar 
facility enata of auch aualgmaata. 


Aavtw.a rtrw. may wn.i— 

■o fa'lura or oolaaioe by Contcaetor or Participant la the 
parfoxoaoca of any obligation undar thla CRAM ahall ba daoMd a 
braacb of thla CRAM or craata any 1 lability If tha aaiM ahall 
arlaa tron any eauaa or cauaaa bayond tha coetrol of contractor 
or Participant, Including hut not llMtad to tha following, 

Maoh, for tha purpoaa of thlo CRAM, ahall ba xoosrdad oa bayond 
tha ceocrol of tha Party an guaaClcoi Acta of Ood. acta or 
onlaaiona of any gornmoaot or agancy tbaraof. coopllanca with 
roquixanonta, rulaa. ragulatlooa. or ordaxa of any govamnaneal 
authority or any offlca, daparcnant, agancy. or inatrunencallcy 
tharoof, flra, atom, flood, aarthguaka, aeeldanc, acta of tha 
public anany, war, rahalllop, InaurToction, riot, aahotage, 
Inwaoloe. goarantina, roatrlctlon, traoaportac ion axbargoaa. or 
talluraa or dalaya in tranapoxtatloo 
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ASTICLK nVi MamnsTRATicaT of crada 

It is understood and agreed that this CRADA is entered into by 
the Contractor under the authority of its prime Contract with 
DOE. The Contractor is authorized t& and will administer this 
CRADA in all respects unless otherwise specifically provided for 
herein. Administration of this CRADA may be treuisf erred from the 
Contractor to DOE or its designee with notice of such transfer to 
the Participant, and the Contractor shall have no further 
responsibilities except for the confidentiality, use euid/or non- 
disclosure obligations of this CRADA. 


MTIOiB HZL; RECORDS AMD ACCOOMTING TOR OOVERMHERT PROPERTY 

The Participant shall maintain records of receipts, expenditures, 
euid the disposition of all Government property in its custody 
related to the CRADA. 


ARTTCLE TSVTIt »IOTTCRa 

A. Any communications required by this CRADA, if given by 
postage prepaid first class O.S. Mail or other verifiable 
means addressed to the Party to receive the communication, 
shall be deemed made as of the day of receipt pf such 
communication by the addressee, or on the date given if b; 
verified facsimile. Address changes shall be given in 
accordance with this Article and shall be effective 
thereafter. All such communications, to be considered 
effective, shall ihclude the number of this CRADA. 

B. The addresses, telephone numbers euid facsimile numbers for 
the Parties are as follows: 


ARTICLE EEVlIIi DISP PTES 

The Parties shall attempt to jointly resolve all disputes arising 
from this CRADA. If the Parties are unable to jointly resolve a 
dispute within a reasonable period of time, they agree to 
[Process to be negotiated by the Parties] . To the extent that 
there is no applicable D.S. Federal law, this CRADA amd 
periormance thereunder shall be governed by the law of the State 
of 


ARTICtB jaaxt BMTIRE CRADA AMD MOD IFICATIQMS 

A. It is' expressly understood and agreed that this CRADA with 
its Appendices contains the entire agreement between the 
Parties with respect to the subject matter hereof amd that 
all prior representations or agreements relating hereto have 
been merged into this document .and are thus superseded in 
totality by this CRADA. ' 

until approved hv DOE. 




or conditions of 
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this CRana. oi- t-he Appendices shall be valid only If the 
Change is mad^ in writing, executed bv the Parties her&to. 
and apprnveri hv nnE . 


ARTICLE rot! raRMn»T10W 

This CRADA may be terminated by either Party upon days written 

notice to the other Party. This CRADA may also be terminated by 
the Contractor in the event of failure by the Participant to 
provide the necessary advance funding, as agreed in Article III. 

In the event of termination by either Party, each Party shall be 
responsible for its share of the costs incurred through the 
effective date of termination, as well as its share of the costs 
incurred after the effective date of termination, and which are 
related to the termination. The confidentiality, use, and/or 
non- disclosure obligations of this CRADA shall survive any 
termination of this CRADA. 

FOR CONTRACTOR: 

BY 


TITLE, 

DATE 


FOR PARTICIPANT! 
BY 


TITLE. 

DATE 
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Q6. You also stated on page 3 of your prepared testimony that “[g]eneral policy guidance 
and approved terms and conditions are set forth in the “Modular CRADA” which is 
made available to the contractors^ contracting officers and the public.” 

Please provide a copy of these dociunents. 

A6. Attached is a copy of the text of the DOE Modular CRADA, which includes general policy 
guidance and approved terms and conditions. 
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Deeonber 14. 1993 



168 



1: Introduction to the DOE Modular CRADA 

2: The DOE Sample CRADA 

2: Negodatmg and Approving CRADAs 

3 : The Inqtortance of Teamworic and Communication!; 


TITLE OF CRADA 
DEFINITIONS 


10: 

11: 

15: 

16: 

17: 

24: 

29: 

34: 

35: 

36: 

39: 

41 : 

47 ; 

50: 

52: 

59: 

57: 

58: 

59: 

60: 

61: 

64: 

67: 

68: 

69; 

70; 

73: 

76: 

78: 

80; 

81: 


Article E: STATEMENT OF WORK 

Article m: TERM, FUNDING AND COSTS 

Article IV; PERSONAL PROPERTY 
Article V: DISCLAIMER 

Article VI: PRODUCT LIABILITY 

Article VII; OBLIGATIONS AS TO PROPRIETARY INFORMATION 

Article vni: OBLIGATIONS AS TO PROTECTED CRADA INFORMATION 

Article DC RIGHTS IN GENERATED INFORMATION 

Article X EXPORT CONTROL 

Article XI: REPORTS AND ABSTRACTS 

Article XH: PRE-PUBUCATION REVIEW 

Article Xni: COPYRIGHTS 

Article XIV: REPORTING SUBJECT INVENTIONS 

Article XV: TTTLE TO SUBJECT INVENTIONS 

Article XVI: FILING PATENT APPUCATIONS 

Article XVU: TRADEMARKS 

Article xvm: MASK WORKS 

Article XDt COST OF INTELLECTUAL PROPERTY PROTECTION 

Article XX REPORTS OF INTELLECTUAL PROPERTY USE 

Article XXI; DOE MARCH-IN RIGHTS 

Article XXH: U.S. COMPETITIVENESS 

Article xxm; ASSIGNMENT OF PERSONNEL 

Article XXIV; FORCE MAJEURE 

Article XXV: ADMINISTRATION OF THE CRADA 

Article XXVI: RECORDS AND ACCOUNTING FOR GOVERNMENT PROPERTY 
Article XXVH: NOTICES 
Article XXVni:DlSPUTES 

Article XXIX: ENTIRE CRADA AND MODHICATIONS 
Article XXX: TERMINATION 

Article PROJECT MANAGEMENT 

Article ORDER OF PRECEDENCE 


81 


Article 


WAIVER 


82: Appendix A: 

90: Ai^jCttdixB:: 

91; Appendix C: 

93: Apgtendix D: 


Procedure for Foreign Ownership, Control and Influence review 
U.S. Competitiveness Work SheA 
Format for Expanded Software Abstract 
The DOE Sample CRADA 


Dwbb ^ 14. 1995 



169 


Introduction 

This document, to be referred to as the Department of Energy 
(DOE) Modular Cooperative Research and Development Agreement 
(CRADA) , is a compendium of provisions which may be drawn upon 
for crafting CRADAs. It has been developed to be responsive to 
the needs of different CRADA Participants while protecting the 
interests of the Government and the U.S. taxpayers and is a tool 
for DOE and its Government-Owned Contractor-Operated (GOCO) 
laboratories, hereafter referred to as laboratories, to 
facilitate the negotiation, development and timely approval of 
CRADAs. 

This Modular CRADA incorporates three types of provisions; 

(1) Those few that are required by statute or policy, rset off 

are strongly recommended for timely 
approval, and Ccui only be changed with DOE Headquarters 
approval. Changing double underscored language or examples 
may delay the process. Doiible underscored language can be 
eliminated where it doesn't apply, such as, for example the 
deletion of the definition of "Subject Invention" where it 
is not anticipated that there will be any subject inventions 
under the CRADA. 

(2) Those that sound judgment suggests have a valid basis for 
being included in the terms and conditions of the CRADA, 
consistent with the guidelines incorporated herein.' These 
can be modified in one of three ways: 

by using the pre-approved options provided in the 
guidance ; 

- by modifying the language without changing its 
substantive meaning; and 

by negotiating the language that changes its 
substantive meaning, or even deleting the language with 
appropriate justification? in each of these two 
instances, Operations Office or Field Office approval 
is required. 

(3) Those that are left solely to the negotiations between the 
laboratory and the Participants. [Shown in brackets.] 

Through a spirit of teamwork and a policy of "no surprises," this 
document should enable DOE and its laboratories to-be responsive 
to a broad range of Participant needs. This approach is intended 
to convey the maximum flexibility in CRT^A development, and in 
speed of negotiations and approval, v/hile fostering consistency 
across DOE and its laboratories. 

In drafting a CRADA from the options provided in the Modular 
CRADA, the laboratory should be careful not to create internal 
conflicts within the agreement. The draft CRADA should still 
follow the form (i.e., order of provisions) of the DOE Modular 
CRADA in order to facilitate Operations Office or Field Office 
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The Operations Offices or Field Offices are the approval 
authority . for Joint Work Statements (JWSs) and CEADAs. To 
facilitate Operations Office or Field Office review, laboratories 
should identify all deviations from the double underlined 
provisions or pre-approved optional provisions at the time the 
CRADA is submitted for approval. It is recommended that two 
proposed CRADA versions be submitted by the laboratories to the 
Operations Office or Field Office - one which highlights all 
deviations from the Modular CRADA provisions using "redline" and 
"strikeout" features and one which is a "clean" version. All 
deviations which are considered by the laboratories to be 
substantive should be supported by appropriate justification. 

Any deviation from the double underlined provisions requires 
approval of DOE Headquarters. After receiving any proposed 
deviations to double underscored language from a laboratory, the 
Operations Office or Field Office will transmit the language and 
reasons for the requested deviation to the Headquarters office 
designated by the Deputy Secretary, the staff of which will 
confer with the appropriate elements in Headquarters in 
determining if the requested deviation is acceptable and inform 
the Operations Office or Field Office of the Headquarters' 
determination. Any deviations from the pre-approved optional 
provisions, except for deviations to double underscored language 
which must be approved by Headquarters, requires review and 
approval by the Operations Office or Field Office. In the case of 
changes from the pre-approved optional provisions which the 
Operations Office or Field Office agrees are nonrsubstantive, 
such approval may be reflected merely by approval of the CRADA. 

In the case of substantive changes, specific approval in the form 
of a notation on the "redline" version, or other supporting 
documents, will suffice. Any requests for modification of the 
C3UiDA by the Operations Office or Field Office to the laboratory 
must comply with the requirements of 15 USC 3710a (c) (5) (C) . 

While available for consultation to both the laboratory 2 uid the 
prospective Participant, the Operations Office or Field Office 
should refrain from becoming a third party to the negotiations. 
Each Operations Office or Field Office is encouraged to designate 
a single point of contact to facilitate the CRADA review and 
approval process at the Operations Office or Field Office. Like 
.the Operations Office or Field Offices, program offices and 
others should refrain from becoming a third party to the 
negotiations between the laboratory and the prospective 
Participant . 


The Importance of Teamwork and CnmmiiTii ration 

In order to use this document effectively, close cooperation and 
communication between the laboratory and DOE is essential. 

Issues that can be foreseen as key issues, especially critical 
departures from pre-approved language, should be discussed as 
early as possible . There should be a minimum of surprises in the 
process. At the same time, the laboratory and DOE should be open 
to proposed changes from Participants where the changes help the 
process of negotiation but do not infringe upon the Government's 
rights. When alternative language is clearly called for, such 
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aitazMtlva language abould be uead. One of eba objeetlvea of 
thie docisiwnt ia to provide pre-approved alcamaclve lan^ga for 
dlffaraec altuaciooe, aa well ae guldanoe and rationale cor uelng 
chat altamaclve language. 

Tbe DOR Hodular CRADA will be updated on a routine basla to 
Ineorperate new language and altemativea, baaed on input tztr 
cba Partlcipanta. laboracorlea, Operatlona Office or field 
Offioee. and DOE prograna. Laboratory ataff with propoead 
updatee ebould cootact their Operationa Office or Field otfiea, 
and operationa Office or Field Office ataff with propoaed updatee 
abould contact the Headquarter a office deeignated by the De^ty 
Secretary to receive auch. 

Tba following polnta ehould be addreaeed In a OtADA aa einiiauni 
guidance for an aff active OlADA. The attached DOB Saeple dtACA 
la tbe boaic set of CHASA proviaionBj otbar elaueea ara providad 
in tba Ouidance to accoanodata diffaront arranganenta batwean 
Oootraceors and Participants. Many of cba specific erticles and 
claueae are nagoclable beCwoen the Pardee. 



173 


TITLE OP CRAPA 


Language : 


STEVENSON-WYDLER (15 DSC 3710) 
COOPERATIVE RESEARCH AND DEVELOPMENT 
AGREEMENT (hereinafter "CRADA") No. 

BETMEEN 


under its O.S. Department of Energy Contract 

No. (hereinafter "Contractor") 

AND 

(hereinafter "Participant") , 

both being hereinafter jointly referred to as the "Parties" 
General Guidance 

The CRADA number 3uid names of the Parties to the CRADA must 
included in the CRADA immediately preceding Article I; 
Definitions . 
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AKncLi li OKTiinTinwa 

lAiarniAflK, 

A. *Gov^rraent* laaans the onited Status ol Umrica arxt 
a^uncias thazaot, 

B. •DOS" wtaana CA« Depaitaant of tnutmfr agency of the 
(ftiited 5tacea of Aoerica. 

C. 'Contracting Officar* atoans the DO£ MpJoyee 
adninaster^ng the CnntracCor'a ME contract. 




(Policy definlcloo) 
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(beaed oo IS 08C 3710a (c) (7) (A) ) 







175 


4hi>ed OD IS 3 710 k |7) C^] ] 


C- 5L-J?T0CC JrtVrjiliFJi iirang j.nv ijiv^nMon aJ iifee .^or.r r^^rr.^ 
&J.fJJClc:Mfl[ trcnogjvi^d Or fJ r^f jctL7Jliv reJjciiri 
□racti^a irv cflt Etffdnuji^n. :>f L^orJt Lender thu CfiAEA. 

Cbiied on IS BSC 2Dli*J^ 
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Ftndtral Ljt/ and nldi«F cOLV^^azpiFta. 


OPTICH 



it. 

'JnEaJierEuaJ. Frcperty' neana FaErnEa, 
rfddAhafJ^a- and MadJf IfcrAa prdErEEed ty 
antf fbftiffP ecutiittTpim, 
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Ot/iOf £«Jll»OCOFO ai^ SUOOOnEraOEDdra under Lfaia fAW- 

M. ■ajcA'-j'j-oond Jiita-IIacEuaJ Fropar cjf' nUM- 
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the Parties in Appendix D, Background Intellectual 
Property, which were in existence prior to or are first 
produced outside of this CRADA, except that in the case 
of inventions in those identified items, the inventions 
must have been conceived outside of this CRADA and not 
first actually reduced to practice under this CRADA to 
qualify as^ Background Intellectual Property. Licensing 
of Background Intellectual Property, if agreed to by 
the Parties, shall be the subject of separate licensing 
'agreements between the Parties. Background Inventions 
are not Subject Inventions. 

(When the need for a FOCI review has been determined to exist and 
where Article X has been appropriately modified, the following 
definitions should be added:] 

N. Foreign Interest is defined as any of the following; 

(1) A foreign government or foreign government agency/ 

(2) Any form of business enterprise organized under 
the laws of any country other than the United 
States or its possessions; 

(3) Any form of business- enterprise organized or 
incorporated under the laws of the United States, 
or a State or other jurisdiction within the United 
States, which is owned, controlled, or influenced 
by a foreign government, agency, firm, corporation 
or person; or 

(4) Any person who is not a U. S. citizen. 

O. Foreign ownership, control, or influence (FOCI) means 
the situation where the degree of ownership, control, 
or influence over a participant by a foreign interest 
is such that a reasonable basis exists for concluding 
that compromise of classified information or special 
nuclear material, as defined in 20 CFR Part 710, may 
result. 

GENERAL GUIDANCE : 

A definition section must include one for the DOE Contracting 
Officer, DOE, Generated Information, Subject Invention and any 
other terms that would be used in the CRADA. If the CRADA is 
expected to involve Proprietary Information being furnished 
and/or Protected CRADA Information being generated, these 
definitions must be included. The DOE Sample CRADA includes the 
most frequently used definitions. 

The definition for Background Intellectual Property may not be 
all inclusive (e.g., preexisting invention disclosures or 
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uiur«9iac«r«<l copyrl^tad aofcwar*) . Xt ia aasaneiaX that tba 
axlatanca of tiU.a aadltlomal background intallcctual proparty ba 
brought to tba attantloo of tha othar party befora tha CRACk la 
algnad. Thia can be dooe by aitbar changing tba datlnicloe or by 
ualng a aaparate docunent. auch aa tba Joint Work Stataaant, to 
racogniaa auch background Intallactual property. 

If a defined tarn la not relevant for a particular CRAQk, tba 
definition nay ba deleted ao long aa the relevant provlalooa are 
a pp r opriately nodifiad <i.e., if the Statenient of Work doea not 
contenplate tha craatioo of Haak Worka, than Article XVIII ahould 
ba raaervad by ao Indicating ia [brackatal and tba definition of 
Naak Worka ahould ba delated Crow tha dafinitlon aactioo. Thia 
will avoid tba need to ranuabar all of the articlea after Article 
XVXI.> Tba Partiaa nay Incorporate additional dcfmitlooa into 
tba CWADA. An exaapla of a c oa w on definition that nay be needed 
ia tha following: 


o 


'CSADA* neana a Cooperative Beaearch and Developmant 
Agreenent . 
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ARTICIiE 11? STATEMEMT OF WORK 


LANGUAGE: 

Appendix A, Statement of Work, is hereby incorporated into 
this CRADA by reference, 

OR 

Appendix A is the Statement of Work. 


GEWERAT. GITTnAWCR : 

There must be a Statement of Work. It must include a technical 
description of the scope encoii5)assed by the proposed CRADA, as 
well as who the principal investigators will be for each Party, 
who will provide what funds, personnel, services, property, who 
will do what reporting on the work, impacts on the DOE program, 
and procedures for interaction between the Parties to accomplish 
the Statement of Work, which is the objective of the CRADA. The 
effective date of the CRADA and the term of the CRADA may be 
included in the Statement of Work. Any background rights that 
are affected must be addressed, here or elsewhere. Any 
environmental, health euid safety issues must be handled, here or 
elsewhere, particularly if there is any exchange of materials, 
equipment, or other temgible property. Any Proprietary 
Information included in the Statement of Work should be cleatrly 
marked. Do not incorporate proprietary information in the 
Statement of Work unless the Parties consider it edisolutely 
necessary to define the work. 
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ARTigg Illi TERM. FDiroiNG AMD COSTS 


LairSPASE; 

A. The effective date of this CRADA shall be the latter date of 
(1) the date on which it is signed by the last of the Parties 
hereto or (2) the date on which it is approved by DOE. The work 
to be performed under this CRADA shall be completed within 
months/years from the effective date. 

B. The Participant's estimated contribution is $ . The 

Government ' s estimated contribution, which is provided through 

the Contractor's contract with DOE, is $ , subject to 

available funding. 

(based on 31 USC 1341(a) (1) : Anti -Deficiency Act, as well as 
Departmental policy) 


PPTIPN 

LANPmPE; 

B. .The total estimated project cost is $ , of 

which the total Government estimated contribution of 

$ is provided through the Contractor's 

contract with DOE, subject to available funds / the 

Participant's estimated contribution is $ ; 

and the-other Participant (sj estimated contribution is 
$ 


GPIDAKCE; This option may be used in the instance of a 
number of different Participants worJcing on the same 
project under separate CRADAs. 


C. Neither Party shall have an obligation to continue or 
complete performance of its work at a contribution in 
excess of its . estimated contribution as contained in 
Article III A above, including any subsequent 
amendment. 
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D. Each Party agrees to provide at least days' notice 

to the other Party if the actual cost to complete 
p.erformance will exceed its estimated cost. 


OPTION 

D. Notification to all Parties that actual costs 
will substantially exceed estimated costs shall 
be provided by any Party who makes such 
determination. Such notification shall take 
place as soon as possible after making such 
determination, but not later than 30 days prior 
to termination based on such cause. If the 
Parties mutually agfee to continue the project, 
subject to Article XXIX [ENTIRE CRADA AND 
MODIFICATIONS] , the estimated cost shall be 
appropriately amended and the Parties shall agree 
on the share of each Party of such Increase in 
estimated cost by duly executed amendments to 
this CRADA. 

gPIDAMCS ! Alternative language which nay be used if 
desired. This is a management tool to catch large 
deviations. It- is not intended that this would come into 
play for minor deviations from estimated cost. 


fE. For CRADAs which include (non~Federal) funding on a 
funds-in basis, an advance payment provision will be 
negotiated consistent with current DOE policy.] 

The following examples represent a range of alternative advance 
payment provisions that can be used for Paragraph D if necessary. 
They are all consistent with current DOE policy on requiring 
advance payments, as elaborated in the DOE Acting Chief Financial 
Officer's (CFO) memorandum of August 4, 1992, "Guidance on 
Advance Funding Under Cooperative Research and Development 
Agreements (CRADAs) . " Some are appropriate only for specific 
types of Participants. 

aptiion 1 — Recommended provision to be used for most 

Participants, where the wor)c is greater than 
$25,000 and will last longer than 90 days. Advance 
payments in this option are to be calculated on a 
90-day basis. 

£. Sufficient advance fundf shall be obtained to maintain 
approximately a 90-day advance of funds during the 
entire period of work covered by the funds provided by 
the Participant under the CRADA. No work will begin 
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before the receipt of a cash advance. Failure of 
Participant to provide the necessary advance funding is 
cause for termination of the CRADA in accordance with 
the Termination article of the CRADA. . 


Option 2 -- Where the Participant's contribution in direct 
funds to the Contractor is $25,000 or less or 
where the work will be completed in 90 days or 
less : 

E. Full funding is required prior to beginning work 

covered by funds provided by the Participant under the 
CRADA. 


For small businesses that are unable to meet the 
90-day advance payment requirement, the Contractor 
may negotiate a shorter time period (applicable to 
Option 1 above) . 


The Contractor performing the work may elect to 
provide the advance funding from their 
award/nanagement fees, royalties, or other non- 
f ederal corporate funds . 


Recommended provision when it is not feasible for 
certain Participants to provide a cash advance,- 
who cannot fulfill the advance payment 
requirements of Options 1 or 2 (only for a small 
or disadvantaged business currently not in a 
position to lose interest on advanced funds for an 
extended period of time) . Refer to the DOE 
Accounting Handbook, Chapter 13, paragraph 5b for 
appropriate instructions for' accounting procedure 
for this option. 

E. Open execution of this CRADA, Participant shall have 
established an irrevocable trust or escrow account. 

The balance in this account must be maintained at a 
level equivalent to approximately a 90-day advance of 
funds during the life of the CRADA. Accrued costs and 
commitments of the Participant shall not. exceed the 
balance in the trust or escrow account plus the 
payments received from the Participant. 


Option 6 — For State or local governments with a statute or 
other legal prohibition to advancing funds, no 
advance funding provision is required. Refer to 
the DOE Accounting Handbook, Chapter 13, paragraph 
5b for appropriate instructions for accounting 
procedures for this option. 


Ontion 3 -- 


Potion 4 - 


Potion 5 ■■ 
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GENERAL GaiDANCE: 

There must be a statement of funding for the CRftDA, showing the 
estimated contributions of the Parties. The statement must 
clearly state that the Government ' s estimated contribution is 
provided through the Contractor's contract with DOE and is 
subject to available funding. The statement may indicate that 
Participant's contributions are also subject to availability of 
funds. It should also include provisions that describe the 
obligations of the Parties relative to exceeding the estimated 
costs. 

The statement must include a provision addressing advance payment 
requirements whenever there are "funds in" from the Participant. 
The Contractor may not agree to waive advance payments unless the 
Contractor is using its own funds (e.g., from royalties). The 
Contractor may, however, negotiate variations to the standard 
advance payment requirement for ^mall businesses and others, 
consistent with DOE policy and financial guid2uice. Several 
example clauses are found below. 

Parties may also wish to set forth levels of commitment to the 
CRADA, in terms of Full-Time Equivalent numbers of various staff 
and personnel classifications. 

If it is determined that DOE added factor and depreciation 
charges, which would otherwise be payable on any funds-in by the 
Participant, are to be considered as a part of DOS's contribution 
to the CRADA, appropriate disclosure must )be made under this 
Article {i.e., "In addition, the Government is contributing 
$ in waived. DOE added factor and depreciation costs which 

would otherwise be. payable by the Participaunt . • ) . [reworded) 

Program offices may provide supplemental guidance on funding amd 
other issues to the Contractor auid Operations Office or Field 
Office to help avoid surprises as well as to ensure effective 
coordination of CRADAs and management of multi-year resource 
requirements . 

Under current DOE policy, funds previously obtained from federal 
sources can be used to finance a non- federal Participant's share 
of a project. One of the purposes of CRADAs is to stimulate 
private investment in collaborations with laboratories. It is 
important that the overall program be supported with significant 
private funds. However, the Department generally is unconcerned 
if the funds for the partner's share of a specific CRADA came 
ultimately from some other Federal program, so long as the 
decision process for obtaining those funds preceded the final 
CRADA negotiation and the obtaining of those funds complied with 
the rules of that process. If the funds came from some other 
part of the Department, then extra care must be taken to ensure 
that there has been no real or apparent conflict of interest and 
that there has been fairness of opportunity. 

Other contractual obligations of tiie Participeint with respect to 
the Government are not overridden by this CRADA. 
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aSTICLE lY; PERSONAL PROPERTY 

lANGUASE: 

All tangible personal property produced or acquired under 
this CRADA shall become the property of the Participant or 
the Government depending upon whose funds were used to 
obtain it. Such property is identified in Appendix A, 
Statement of Work. Personal Property shall be disposed of 
as directed by the owner at the owner's expense. All 
jointly funded property shall be owned by the Government. 


OPTION 

All tangible personal property produced or acquired 
under this CRADA (specifically excluding Intellectual 
Property rights. Background Intellectual Property, and 
Proprietary Information) shall become the property of 
the Participant or the Government depending upon Khose 
funds were used to obtain it. Such property is 
identified in Appendix A, Statement of Work. Personal 
Property shall be disposed of as directed by the owner 
at the owner's expense. There shall not be any 
jointly funded property under this CRADA except by the 
mutual agreement of the Parties. 

(TOIDAWCE : Altez:native language which may be used if 
desired. 


GENERAL GniDANCB . 

There must be agreement among the Parties as to who will retain 
what tangible property, if any is to be obtained, acquired, 
produced or modified in the course of the CRADA. Remember that 
Government property disposal regulations pertain to any property 
in which Government money is involved. 
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MtTICLB Vt PlSCIAnCB 


IANGUAGB: 

THE GOVEFHMENT, THE PARTICIPAHT, AND THE CONTRACTOR MAKE NO 
EXPRESS OR IMPLIED WARRANTY AS TO THE CONDITIONS OF THE 
RESEARCH OR ANY INTELLECTUAL PROPERTY, GENERATED, 
INFORMATION, OR PRODUCT MADE, OR DEVELOPED UNDER THIS CRADA, 
OR THE OWNERSHIP, MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE OF THE RESEARCH OR RESULTING PRODUCT. 
NEITHER THE GOVERNMENT, THE PARTICIPANT, NOR THE CONTRACTOR 
SHALL BE LIABLE FOR SPECIAL, CONSEQUENTIAL OR INCIDENTAL 
DAMAGES ATTRIBUTED TO SUCH RESEARCH OR RESULTING PRODUCT, 
INTELLECTUAL PROPERTY, GENERATED INFORMATION, OR PRODUCT 
MADE OR DEVELOPED UNDER THIS CRADA. 


OPTION 

THE GOVERNMENT, THE PARTICIPANT AND THE CONTRACTOR 
MAKE NO EXPRESS OR IMPLIED WARRANTY AS TO THE 
CONDITIONS OF THE RESEARCH OR ANY INTELLECTUAL 
PROPERTY, GENERATED INFORMATION, OR PRODUCT MADE OR 
DEVELOPED UNDER THIS CRADA, OR THE OWNERSHIP, 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF 
THE RESEARCH OR RESULTING PRODUCT. NEITHER THE 
GOVERNMENT, THE PARTICIPANT, NOR THE CONTRACTOR SHALL 
BE LIABLE FOR LOST PROFITS, LOST SAVINGS, SPECIAL, 
CONSEQUENTIAL, INCIDENTAL OR OTHER INDIRECT DAMAGES, 
EVEN IF SUCH PARTY IS MADE AWARE OF THE POSSIBILITY 
THEREOF. 

onTTiAWOF. ; Alternative language which may be used as 

desired. Adds in lost profits and savings and 
provides that Parties are not liable for special, 
consequential. Incidental, or other indirect 
damages even if they are made aware of the 
possibility of such damages. 


OKNERAL GniDAHCE: 

There must be a disclaimer of express or implied warrcujties as to 
the conduct of this research. This statement should be in the 
form of a Uniform Commercial Code (UCC) -type disclaimer, which 
should be conspicuous in the CRADA so as to meet the standards of 
due notice to the Parties. One way to do this is to use bold 
type, all capital letters, or to have an especially large type 
font specifying the disclaimer. 
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ARTICLE VI i PRODUCT LIABILITY 


LAN6PAGB8 

Except for any liability resulting from any negligent acts or 
omissions of Contractor, Participant indemnifies the Government 
and the Contractor for all damages, costs and expenses, including 
attorney's fees, arising from personal injury or property damage 
occurring as a result of the making, using or selling of a 
product, process or service by or on behalf of the Participant, 
its assignees or licensees, which was derived from the work 
.performed under this CRADA. In respect to this Article, neither 
the Government nor the Contractor shall be considered assignees 
or licensees of the Participant, as a result of reserved 
Government and Contractor rights. The indemnity set forth in 
this paragraph shall apply only if Participant shall have been 
informed as soon and as completely as practical by the Contractor 
and/or the Government of the action alleging such claim and shall 
have been given an opportunity, to the maximum extent afforded by 
applicable laws, rules, or regulations, to participate in and 
control its defense, and the Contractor and/or Government shall 
have provided all reasonably available information and reasonable 
assistance requested by Participant. No settlement for which 
Participant would be responsible shall be made without 
Participant 's consent unless required by final decree of a court 
of competent jurisdiction. 


OPTION 1 : Use Of Hold Harmless Provision 

As an option to using the ^ove language for product 
liability, a hold harmless provision may be substituted 
therefor, such as the following: 

Except for any liability resulting from any negligent 
acts or omissions of Contractor, Participant agrees to 
hold harmless the Government and the Contractor for 
all damages, costs and expenses, including attorney's 
fees, arising from personal injury or property damage 
occurring as a result of the making, using or selling 
of a. product, process or service by or on behalf of 
the Participant, its assignees or licensees, which was 
derived from the work performed under this CRADA. 
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OPTION 2 ; Assumption Of . Responsibility By Contractor And/Or 
Participant For Product Licd^ility Claims 

The Contractor and/or Participant may voluntarily agree to 
accept all or some of the risks associated with product 
liability claims. If the Contractor or Participant accept 
these risks, the Department will not indemnify either of 
them for any liability related to product liability claims. 
Paragraph (c) below discusses this situation. The 
following clause, appropriately modified to identify the 
indemnifying parties and/or the degree of their respective 
obligations, may be used for Article VI: 

The Participant and/or Contractor indemnify the 
Government for all damageSf costs and expenses , 
including attorney's fees, arising from personal 
injury or property damage occurring as a result of the 
making, using or selling of a product, process or 
service by or on behalf of the Participant, its 
assignees or licensees, vhich was derived from the 
work performed under this CRADA. In respect to this 
Article, the Government shall not be considered an 
assignee or licensee of the Participant or Contractor, 
as a result of reserved Government rights, The 
indemnity set forth in this paragraph shall apply only 
if Participant shall have been informed as soon and as 
conpletely as practical by the Government of any 
action against the Government alleging such claim and 
shall have been given an opportunity, to the maximum 
extent afforded by applicable laws, rules, or 
regulations, to participate in and control its 
defense, and the Government shall have provided all 
reasonably available information and reasonable 
assistance requested by Participant or Contractor. No 
settlement for which Participant or Contractor would 
be responsible shall be made without Participant's or 
Contractor's consent unless required by final decree 
of a court of competent jurisdiction. 
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OPTIM a I and 

Ulieii tha CRAIft Ijivalv** « a, state As*n^y- “ it*te 

TOlleae nr imivaraity, w a |f*liel*al aubdlvUiae oj « 
State t^r an agenty tbaraaf, and tviHl anticy Is ll'Dltad Iby 
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tfar^dMct Lialullty article tnay ulch; 
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ncTTOM 4: ^mTTTfraT. rtATBn . indMoti ( icBCtoii by Ttiird Party 

Nben tbs Contractor retalna righca Co lieanae or othanriae 
transfar cachnology arlalng undar a CXACA. Ciw Contractor 
Bay agraa to flow do%m to ita licanaaaa or trajiafareaa 
lodaonitleacion of tha Participant from product liability, 
aueh aa with tha following additional clauaat 

For Jicanaaa grantad or aaaJgruianea nada by Contractor 
to any CAird party in IntaiJactoai Frcparty darivad 
From Canaratad Znfoaattion, sveti Jicanaaa abaJJ 
incJuda tf»# raguiranant that tAa third party ahaJJ 
indamni/y tha Sovarnotant, Contractor, and Participant 
For aJJ daaiagaa, coata and expenses, incJiiding 
attornaya* Faaa, ariaing^ From pexsonmJ injury or 
proparty damage occurring as a result of the maAing, 
uaing or sailing oF s product, process or service by 
or on behalf of such third party, ita assignees or 
Jicensaas, provided, however,* such third parties shail 
not be reguircd to indaniuFy the Participant for any 
negligent or antentional sets or omissions oF Cho 
Parti cipent. 
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OETHM S i Puririi^c Df Liability Input^acca 

Tlic E'urticlpant or tb* CiOQtractQr nay IS and 

raintaiD a-iequat* ppailvct liability ULaurancb W pif«ort 
tbc tJavEirawiit abd tb* OSnCraCtor againat prrfUCC liability 
clalmn, aucJi aa with STrt fellmfing prOT-ioi-nn i 

flic ^i^airciclpant r CBhCfaSCDtr nl- fvrtintf 

affnce to bbcain api? WiflCilJi ptPdiWC 

ijiaarinc* iji tA* irKrJhC */ f dlMlnp tJl# 

life dJ ttii and dubaaBimfl Ely fSf til# 

li/e of any ptetfpfcdr JlrMedicd nr idfffises 
reanitiJiff from nprJ! OBdtP Eft# flpr«*ir#rtE. Tft* 
Savexnaitnt and tf|* CShETaccst ifrall bt SSV#/ed 
apainit any cJaixj fejr ps^dvCl iiabiJicy it i 
resalt of tAla Jnjujrarw#, A tiipv of tbH futiduct 
liability Insprajss* policy tliell b# Jlr^ltfrd Co 
botn CJi* Oavi*r™*nc #r>d the Cnncxactilr, intiudinp 
a^y aiaCariaJ BPdJt fJ CJCliJla thrxrCo, incladijiff any 
notJcaa (tf ttFBXJMEibb. 

Tbm coat £er thlt liuturanca sball not be eliargad. dlratvly 
or ifiiHnnly t# Cbn GownmcotL 
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OPTION 68 Participant Defends 

Except for any liability resulting from any willful 
misconduct or negligent acts or omissions of Contractor, 
PARTICIPANT agrees to indemnify the Government and defend 
Contractor against any claim or proceeding and pay all 
damages, costs and expenses, including attorney's fees, 
arising from personal injury or property damage occurring as 
a result of the making, using or selling of a product, 
process or service by or on behalf of the PARTICIPANT, its 
assignees or licensees, which was derived from the work 
performed under this CRADA. In respect to this article, 
neither the Government nor Contractor shall be considered 
assignees or licensees of the PARTICIPANT. The agreement set 
forth in this paragraph shall apply only if PARTICIPANT shall 
have been informed as soon and as completely as practical by 
Contractor and/or the Government of the action alleging such 
claim and shall have been given an opportunity, to the 
maximum extent afforded by applicable laws, rules or 
regulations, to participate in and control its defense, and 
Contractor and/or the Government shall have provided all 
reasonable assistance requested by PARTICIPANT. No 
settlement of an action against the Contractor and/or 
Government for which PARTICIPANT would be responsible 
hereunder shall be made without the consent of the 
PARTICIPANT ..and of the Contractor and the Government 
(whichever or both of the latter two parties is involved), 
unless required by final decree of a court of competent 
jurisdiction. 
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GENERAL SPIDAWrR. 

If the results of the research covered by the C31ADA are 
restricted in any way for the purpose of commercialization (such 
as through patents, copyrights, or Protected CRADA Information), 
or if there is a specific, identifiable laboratory technology 
being transferred, there must be a provision that indemnifies the 
Contractor and the Government from all costs related to personal 
injury Md property damage that may result from the Participant's 
commercialization and utilization of a product, process or 
service. The protection should usually ta)ce the form of the 
above DOE sample CRADA provision on product liability. 

Special situations may provide for the, deletion of the language 
of the above product liability provision from the OiADA or may 
justify the use of some other provision in its place. Examples 
of special situations where a product liability provision is not 
required to be included in a CRADA are: 

(a) Where it is determined that the results will be a product, 
process or se^ice unlikely to be commercialized (e.g., 
activity is limited to technical assistance) ; circumst^mces 
must be such that they justify the exclusion of the product 
liability indemnity provision from the agreement. Such 
determinations will be made on a case-by^case basis and will 
be supported by facts indicating there is little or no 
potential risk of liability to the Oovemment or the 
Contractor. The authority to metke these determinations 
shall reside with the laljoratory director. 

(b) Where the results are to be placed totally in the public 
domain (i.e.,' no Protected CRADA Information or Intellectual 
Property) and accompanied by a IDOE approved disclaimer; if 
the purpose of the agreement is to provide information which 
is intended to be placed in the public domain with an 
®PP3^opriate disclaimer provision, then the use of a product 
liability provision need not be used. 

(c) When the GOCO has agreed to accept the risk for product 
liability without indemnification by the Government (Option 
2 above); in order for this acceptance to be effective, the 
acceptance must be in writing and signed by an authorized 
official of the Contractor. This accept«mce should be 
reviewed for legal sufficiency to insure that it does not 
directly or indirectly require indemnification by the 
Government should liability be found. 

In the event any of the adjove paragraphs (a) to (c) apply, this 
Article should be [Reserved] . 
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ARTICIiB YU? OBLIGATIONS AS TO PROPRIETARY IMFORMATIQM 

LANGUAGE: 


A. If Pxopzietary Information is orally disclosed to a 
Party, it shall be identified as such, orally, at the 
time of disclosure and confirmed in a written summary 
thereof, appropriately marked by the disclosing party, 
within (_) days as being Proprietary Information. 


OPTION 

A. Proprietary Information may be disclosed orally, 
electronically, visually or in a written or other 
intangible form. To the extent that any 
Generated Information divulges, duplicates or 
substantially duplicates Proprietary Information, 
such Generated Information shall be marked and 
treated as Proprietary Information, if identified 
as such, orally, at the time of disclosure and 
confirmed in a written summary thereof within 30 
days as being Proprietary Information. 

gPIDAMCE : Alternative l2uiguage which may be used if 
desired. 
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B. Bach Party agrees to not disclose Proprietary 

Information provided by another Party to anyone other 
than the CRADA Participant, and Contractor without 
written approval of the providing Party, except to 
Government employees who are subject to the statutory 
prov-isions against disclosure of confidential 
information set forth in the Trade Secrets Act (18 OSC 
1905). 

(based on a DOE policy that its en^loyees not sign non- 
disclosure agreements, based on the provisions of the 
above -cited criminal statute) 


OPTION 

B. Each Party agrees not to disclose Proprietary 
Information provided by another Party to anyone 
other than the CRADA Participant and Contractor 
without written approval of the providing Party, 
except to Government employees who are subject to 
18 aSC 1905. 

Disclosures of Proprietary Information to DOE 
employees shall occur only onsite at the 
Contractor's facilities unless mutually agreed 
upon by the Parties. Contractor and DOE shall 
liMtt their respective internal disclosure of 
Propfietary Information to those employees or 
agents having a need to know such information. 

OPiraKCBt Alternative latnguage which may be used if 
desired. 
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C. Ali Proprietary Information shall be returned to the 

provider thereof at the conclusion of this CRADA at the 
provider's expense. 


OPTION 


c. 

Proprietary Information in tangible form shall be 
returned to the disclosing Party or destroyed 
with a certificate of destruction submitted to 
the disclosing party upon request by the 
disclosing Party during the term of the CRADA or 
upon termination or expiration of this CRADA, 
unless otherwise approved in writing by the 
disclosing Party 

GUIDANCE: 

Alternative language which may be used if 
desired. 
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proprietary Information shall be protected for a 
Period of years, unless and until such 

Proprietary Information shall become publicly known 
without the fault of the recipient, shall come into 
recipient's possession without breach of any of the 
obligations set forth herein by the recipient, or shall 
be independently developed by recipient 's employees who 
did not have access to such Proprietary Information. 


OPTION ; 

D. All information marked as Proprietary Information 
shall, be protected by the recipient as 

Proprietary Information for a period of 

years, unless and until, as shown by the 
recipient, such Proprietary Information shall 
become publicly known without the fault of the 
recipient, shall come into recipient’s possession 
from a third party without an obligation of 
confidentiality on the recipient, shall be 
independently developed by recipient 's employees 
who did not have access to such Proprietary 
Information, is intentionally released by the 
disclosing Party to a third party without 
restriction, or is released for disclosure with 
the written consent of the disclosing Party. 

S JIDAMC E: May be used as an alternative to Paragraph D, if 
desired. 


The following paragraph may be included in this article if 
desired . 

E. In no case shall the Contractor provide Proprietary 

Information of Participant to any person or entity for 
commercial purposes, unless otherwise agreed to in 
writing by such Participant. 

GENERAL GniDftMCF. ; 

If Proprietary Information will be involved in the CRADA, then a 
definition along^ the lines of the Freedom of Information Act (5 
use 552) and Stevenson-Wydler statute (15 USC 3710 a(c) (7) (A)) 
must be included in Article I: Definitions, of the CRADA, clearly 
that Proprietary Information is "information embodying 
trade secrets developed outside the CRADA at private expense." 

The Contractor cannot negotiate away the right of a government 
employee subject to 18 USC 1905 to see CRADA-related Proprietary 
uiat ion . The Contractor should seek additional rights to 
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Proprietary Information at the DOE laboratory where program needs 
require rights greater than those prescribed in the DOE sample 
CRADA clauses (i.e., including limiting the period in which 
Proprietary Information is maintained as proprietary when such 
information is retained by the Contractor) . 

The obligations of the Parties with regard to Proprietary 
Information should require that all such materials be 
sufficiently identified and marked such that the personnel 
involved in the project will have no trouble in understanding 
what materials are to be protected. The Parties should stipulate 
whether the Contractor will return such materials, destroy them, 
or keep them at the end of the work on the CRADA. If information 
could not be protected as a valid trade secret, or commercial or 
financial information, then it should not be protected under the 
CRADA. 

If the Parties will be using software, biological materials, 
specimen materials, equipment or other tangible personal property 
which a Party wants -to protect as proprietary, then such items 
should be included in the definition of Proprietary Information 
to assure such protection. Additional materials can be found at 
48 CFR 927.400. 

Parties may wish to return Proprietary Information before the 
conclusion of the CRADA where such information is no longer 
..needed for CRADA work. 
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ARTICIiE Till ; — obligatio ns as to protected crmja iMFOiatiVTiow 

LANGUAGE: 

A. Eacii Party may designate as Protected CRADA 
Information, as defined in Article I, any Generated 
Information produced by its employees and, with the 
agreement of the other Party, designate any Generated 
Information produced by the other Party's employees. 

All such designated Protected CRADA Information shall 
be appropriately marked. 

B. For a period of [not to exceed five years] from 

the date Protected CRADA Informtation is produced. 
Parties agree iiot to further disclose such Information 
except : 

(1) as necessary, to perform this CRADA; 

(2) as provided in Article XI [REPORTS AND ABSTRACTS] ; 

(3) as requested bv the DOE Contracting Officer to be 
provided to other DOE facilities for use only at 
those DOE facilities with the same protection in 
Place; 

(4) .tp existing or potential licensees, affiliates, 
customers or suppliers of the Parties in support 
of commercialization of the technology with the 
same protection' in place. Disclosure of 
Participant’s Pfotected CRADA Information under 
this subparagraph shall only be done with 
Participant's consent; or 

(5) as mutually agreed by the Parties in advance. 


(by DOE policy: 

(1) 

Ensures that anticipated DOE mission 
benefit is received from CRADAs; 


(2) 

avoids duplication of expense and 
effort ; 


(3) 

helps to advance technology; «uid 


(4) 

enables DOE to meet statutory 
requirements to disseminate information 
after the expiration of the withholding 
period) 
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OPTION 1 

B. For a period of [not to exceed five years] 

from the date Protected CRADA Information is 
produced, pursuant to 15 USC 3710 a(c) (7) (B) , 
Parties agree not to further disclose such 
Information and to use the same degree of care 
and discretion, but no less than reasonable care 
and discretion, to avoid disclosure, publication 
or dissemination of such Information to a third 
party, as the Party employs for similar 
protection of its own information which it does 
not desire to disclose, publish or disseminate 
except : 

1. as necessary to perform this CRADA; 

2. as provided in Article XI (Reports and 
Abstracts] ; 

3. as requested bv the DOE Contracting Officer 
to be provided to other DOE facilities 
solely for Government use only at those DOE 
facilities with the same protection in 
Place; 

4. to existing or potential licensees, 
affiliates, customers, or suppliers of the 
Parties in support of commercialization of 
the technology with the same protection in 
place. Disclosure of Participant's 
Protected CRADA Information under this 
subparagraph shall only be done with 
Participant's consent.; or 

5. as mutually agreed by the Parties i,i 
advance. 

GUIDANCE : Alternative language which may be used if 
desired. 
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OPTIQM 2 

B. For a period of [not to exceed five years] 

front the date Protected CRADA Information is 
produced, pursuant to 15 USC 3710 a{c) (7) (B) , 
Parties agree not to further disclose such 
Information and to use the same degree of care 
and discretion, but no less than reasonable care 
and discretion, to avoid disclosure, publication 
or dissemination of such Information to a third 
party, as the Party employs for similar 
protection of its own information which it does 
not desire to disclose, publish or disseminate 
except : 

1- as necessary to perform this CRADA; 

2. as provided in Article XI: [REPORTS AND 
ABSTRACTS] ; 

3. Other than as provided in Article XI, 

rega#.s..t..ed. by the dqe Contracting Officer to 

^■fi...exg,Fided to other doe facilities for ase 
SnXy....at those facilities with the same 
BTotection in place/ 

4. _ to existing or potential licensees, 

affiliates, customers, or suppliers of the 
Parties in support of commercialization of 
the technology with the same protection in 
place. Disclosure of Participant ' s 
Protected CRADA Information under this 
subparagraph shall only be done with 
Participant's consent; or 

5. as mutually agreed by the Parties in 
advance. 

gPlPAHCEi Alternative language which may be used if 
desired. 
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C. rile’ obligations of (B) above shall end sooner for any 
Protected CRADA Information which shall become publicly 
known without fault of either Party, shall come into a 
Party's possession without breach by that Party of the 
obligations of (B) above, or shall be independently 
developed by a Party's employees who did not have 
access to the Protected CRADA Information. 


OPTION 

C. The obligations of paragraph B above shall end 
sooner for any Protected CRADA Information which 
shall become publicly known without fault of 
either Party, shall be independently developed 
outside of the CRADA by a Party's employees who 
did not have access to the Protected CRADA 
Information, or is disclosed through product 
released by Participant. If recipient receives 
any information independently developed by a 
third party without any obligation of 
confidentiality which is similar to Protected 
CRADA Information, disclosure by recipient of 
such third party information shall,.not,.be a 
breach of this CRADA. 


GUIDANCE .• Alternative language, which may be used if 
desired. 
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GENERM. GniDMJCE : 

If the Earties desire, provisions for Protected CRADA Information 
can also be included with the normal marking requirements and 
exceptions. The Contractor cannot negotiate away DOE'S right to 
share Protected CRADA Information with other DOE facilities 
having the same protection in place without the approval of the 
DOE Operations Office or Field Office responsible for the CRADA. 
The DOE Sample CRADA' s Article VIII B. or comparable language 
must be included in the CRADA. 

The Parties should negotiate the respective responsibilities for 
marking Generated Information that meets the definition of 
Protected CRADA Information and the obligations that will attach 
to such information. The Parties shall embody the rights and 
obligations in 2 m appropriate legend. The DOE Modular CRADA 
language allows each Party to mark its own Generated Information 
and someone else's Generated Information with their agreement. 

The Parties should address the issue of further dissemination of 
Protected CRADA Information within the DOE commxmity. The 
wording of the definition for Protected CRADA Information should 
be along the lines of the Stevenson-Wydler statute (15 USC 
3710a (c) (7) (B) ) and placed in the Definitions article to support 
the si^stantive clause on protecting this material. The CRADA 
must include a requirement that designated Protected CRADA 
Information' be appropriately marked. 

Generated Information that is marked Protected CRADA Information 
cannot be protected for more than five (5) years. The Parties 
should negotiate the term for which it will be protected and the 
nature of the obligations of the Parties with regard to such 
Protected CRADA Information. If no protection is needed or when 
protection is no longer permitted, the Parties should resolve to 
quickly publish the Generated Information. 
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ARTICLE I X s RIGHTS IN GgNERAT ED IHFORMATION 


lAMgPAGE; 

The Parties agree that they shall have no obligations of 
non-disclosure or limitations on their use of, and the 
Government shall have unlimited rights in, all Generated 
Information, all Protected CRADA Information after the 
expiration of the period set forth in Article Vlil (B) above 
and information provided to the Government or Contractor 
under this CRADA which is not marked as being copyrighted 
(subject to Article XIII) or as Protected CRADA Information 
(subject to Article VIII B) or Proprietary Information 
(subject to Article VII B) , or which is an invention 
disclosure which may later be the subject of a U.S. or 
foreign patent application. 


OEIION 

The -Government shall have vmlimited rights in all 
Generated Information produced or provided by the 
Parties under this CRADA, except for information which 
is disclosed in a Subject Invention disclosure being 
considered for patent protection, protected as a mask 
work right, or marked as being copyrighted. Protected 
CRADA Information, or Proprietary Information. 

GUIDANCE : Alternative language which may be used if 
desired. 


There should be a provision recognizing the Government ' s 
unlimited rights in Generated Information, except as otherwise 
restricted. 
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aRTICIiB as 8 BCTOBT rnuTPOT. 


LftNOORSE: 

A. THE PARTIES VNDERSTAm THAT MATERIALS AND INFORMATION 
RESULTING FROM THE PERFORMANCE OF THIS CRADA MAY BE 
SUBJECT TO EXPORT CONTROL LAMS AND THAT EACH PARTY IS 
RESPONSIBLE FOR ITS OWN COMPLIANCE MITH SUCH LAWS. 


PPTIOK FOR POREIGK PARTICIPAMTS 

A. THE PARTIES UNDERSTAND THAT MATERIALS AND INFORMATION 
RESULTING FROM THE PERFORMANCE OF THIS CRADA MAY BE SUBJECT 
TO U.S. EXPORT CONTROL LAWS AND THAT EACH PARTY IS 
RESPONSIBLE FOR ITS OWN COMPLIANCE WITH SUCH LAWS. 


The following approved language was developed to address foreign 
ownership, control, or influence issues with respect to the 
Partner, It should only be used for those Cooperative Research 
and Development Agreements involving access to classified 
information, access to special nuclear materials, or unescorted 
access to security areas of Departmental facilities. If it is 
not used, then there is only one paragraph, pertaining to export 
control, and the designator "A," may be deleted. 

B. The Participant has a continuing obligation to 
provide the Contractor written notice of any 
changes in the nature and extent of foreign 
ownership, control, or influence over the 
Participant which would affect the Participant 's 
answers to the previously completed FOCI 
certification. 

GENERAL GPIDMJCE ; 

There must be an e^ort control warning statement to warn the 
Parties that material and information resulting from the CRADA 
may be export controlled. This statement should be conspicuous, 
like the DCC-like disclaimer. 

If Cooperative Research and Development Agreement involves 
access to classified information, access to special nuclear 
materials, or unescorted access to security areas of Departmental 
facilities, the requirements of the Atomic Energy Act of 1954, as 
amended, must be met, this article of the Cooperative Research 
and Development Agreement should be retitled EXPORT CONTROL / 
FOREIGN ^ OWNERSHIP AND CONTROL, and there should be language added 
P®^®ining to FOCI . The completed FOCI questionnaire attached as 
I^pendix A must be completed by the Participant and included as 
Appendix A to the CRADA. 
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ARTICLE Zlt REPORTS A ND ABSmCTS 


LaUGimGE: 

A. The Par ties agree to produce the fallowing 
deliverables : 

(1) an initial abst ract suitable for public release at 

iJje_^jimg_tAe_£RA^_i^_aggr2vgjJj2^_^2£t 

(2) other abstracts . (final when work is complete, and 
others as substantial changes in scope and dollars 
occur) ; 

(3) a final report. upon completion or termination 
inventions ! 

(4) a semi-annual signed financial report of the 
Participant's in-kind contributions to the 
project! 

(5) other topical/periodic reports where the nature of 
research and magnitude of dollars justify; and 

computer software in source and executable object 
COd^ format as defined with in the Statement of 
asiXM or glSQwhere within the CRAPA documentation. 

B. It is understood th at the Contractor has the 
£SSPsnsibil 2 tv to provide 

time of its completion to t he DOE Office of Scientific 
and Technical Information. 

Participant agrees to provide the above information to 
the Contractor to enable full compliance with paragraph 
B. of this Article. 

(DOE has a responsibility to disseminate scientific and technical 
information, by 42 USC 2051 (d) , 42 DSC 2161 (bl and 42 USC 


It is understood that the Contractor and the Department 
of Energy have a need to document the long-term 
economic benefit of the cooperative research being done 
under this agreement. Therefore, the Participant 
acknowledges a responsibility to respond to reasonable 
requests, during the term of this CSiADA and for a 

psriod of years [two to five years would be 

reasonable] thereafter from the Contractor for 
pertinent information. 
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Guidance 

There is currently no requirement that the Participant must 
respond to information requests made by the Department through 
the Contractor regarding long- term economic data ( i . e . , the 
results of commercializing products, processes or services based 
on this CRADA) , but the Participouit should recognize that the 
Department has a need to measure economic outcomes of CRADAs that 
it funds. Such follow-up surveys are already being done for R&D 
100 award wiiming technologies without intruding into sensitive 
market, or financial information. Measurement Of the outcomes of 
cooperative research, both for the Department and for the 
Participant, is a very important aspect of the Department's 
Technology Partnerships activity. Examples of the types of long 
term economic data that could be sought include jobs 
cteated/lost/retained, increases in market share, auid sales 
increases. Surveys would be done in such a way that answers are 
provided in broad categories (i.e., 1-50 jobs created, etc.) in a 
^check-the-box" approach. Mecheuiisms used to gather the 
information could include customer surveys, third party personal 
interviews and third party studies commissioned by the 
Department . 

GENERAL GDIDAMCE; 

There must be a provision setting forth delivereibles that are 
required for each CRADA. The Contractor should ensure that, at a 
minimum, clbstracts, a final report and other topic/periodic 
reports (where appropriate) are specified to l>e furnished to DOE 
for each CRADA. The abstracts should not contain any Proprietary 
Information. An -abstract suitable for public release which is 
not protectable must be furnished to DOE, as part of the initial 
reporting of the CRADA process, for inclusion in DOE's Integrated 
Technology Transfer System (ITTS) . Further, where the 
Participant and/or the Contractor identifies that such reports 
furnished contain Protected CRADA Information, the reports will 
be properly marked with a restrictive legend identifying the 
agreed- to period of withholding from public disclosure; such 
reports shall be furnished to the DOE Office of Scientific 5 uid 
Technical Information for Departmental use only and be 
withholdable for the stated withholding period as materials 
exempt from Subchapter II of Chapter 5 of Title 5, United States 
Code. The Contractor must assure that adequate deliverables are 
provided to OSTI to assure that the results of DOE-approved 
CRADAs are made known to other DOE contractors for DOE program 
needs . 

Alternative language may be developed in other instances, such as 
a CRADA involving technical assistance, where the type of work to 
fa® performed does not lead to the documentation required by the 
language of this article . 

The Contracting Officer will direct the Contractor as to which 
deliverables will be furnished to, OSTI. This will include, as a 
minimum, (1) an initial abstract suitable for public release, (2) 
a final report, and (3) all generated software in object code 
format as defined within the Statement of Work. It is expected 
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that the initial abstract will be delivered with the CRADA when 
it is submitted to OOE for approval. 

The submission of a semi-cuinual signed fincmcial report of the 
Participant's in-kind contributions to the project will both 
provide assurance that the Participant is providing in-kind 
contributions in accordance with the CRADA and will also serve to 
indicate the validity and reasoncdDleness of the Participant's 
valuation of its in-kind contributions. 

The Scope of Work should be written so that the agreed-upon 
deliverables are included in it. 

CRADA reports should fully cover and describe the research done 
under the CRADA incorporating technical data as needed to support 
conclusions, and including Protected CRADA Information as 
appropriate. The appropriate OSTI report form (DOE 1332.15) is 
included as Itt)pendix . 

It is recognized that cooperative research performed in CRADAs 
involves industrial partners that have information which they 
consider to be of commercial value. Such commercially valuable 
information could possibly be divulged in the formal CRADA 
document, including the incorporated Statement of Work. Due to 
the use of taxpayer funds in the Government share of CRADAs, it 
is possible that there will be requests fOr public release of the 
formal CRADA document. Commercially valueible information that 
the psurtner considers sensitive should not routinely be included 
in the CRADA, including the accompzmying Statement of Work, 
unless specifically needed. Should DOE receive a request for 
public release of the formal CRADA document, only business - 
sensitive or proprietary information that qualifies under 5 DSC 
552 (b) (4) will be exen^t from release after appropriate review. 

If no computer software is to be developed under this CRADA, then 
subparagraph A (6) may be [reserved] . 
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ARTICLE HTi PM-POBLIC ATION review 

LfiNGOftBE; 

A. The Parties agr to secure pre-publication approval 
from each other wuich shall not be unreasonably 
withheld or denied beyond days. 


OPTinw 

A. The Parties anticipate that their enployees may 
wish to publish technical developments and/or 
research findings generated in the course of this 
CRADA. On the other hand, the Parties recognize 
that an objective of this CRADA is to provide 
business advantages to Participant. In order to 
reconcile publication and business concerns, the 
Parties agree to a review procedure as follows: 

1. Each Party (’Submitter") shall submit to the 
other Party ("Recipient") , in advance, 
proposed written and oral publications 
pertaining to work under the OWDA. 

Proposed oral publications shall be 
submitted to Recipient in the form of a 
written presentation synopsis and a written 
.abstract. 

2. Recipient shall provide a written response 
to the Submitter within thirty (30) days, 
either objecting or not objecting to the 
proposed publication. Submitter shall 
consider all objections of Recipient and 
shall not unreasonably refuse to incorporate 
the suggestions and meet the objections of 
Recipient. The proposed publication shall 
be deemed not objectionable, unless the 
proposed publication contains Proprietary 
Information, Protected CRADA Information, or 
material that would create potential 
statutory bars to filing the United States 
or corresponding foreign patent 
applications, in which case express written 
permission shall be required for 
publication. 

S HIDftHCE : Alternative language .intended only to provide 
greater detail on procedures to be followed, which may be 
used if desired. ^ ■ 
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The Parties agree that neither will use the name of the 
other Party or its employees in any promotional 
activity, such as advertisements^ with reference to any 
product or service resulting from this CRADA, without 
PtIot written epprovsl of the other Perty. 


GENERAL G HIDANCE : 

A publication review provision must be included. - A clause is 
included in the DOE Sample C31ADA. The pre-publication review 

consider the protection of rights to filing U.S. and 
filing patent applications, since any disclosure may be a bar to 
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ARTICIiE Hlli COPYRlSHTS 

LftMGnAGE; . 

A. The Parties may assert copyright in any of their 
Generated Information. Assertion of copyright 
generally means to enforce or give 2 uiy indication of ar 
intent or right to enforce such as by marking or 
securing Federal registration. 


[Allocation of rights to Copyrights in Generated 
Information will be negotiated by the Parties . ] 


OPTION 

■®- Participant and Contractor copyrights to 

original information for which authorship takes 
place during the performance' of work under this 
CRADA shall be owned and licensed as set forth in 

Appendix (if any) subject to any obligation of 

protection as required in Articles VII and VIII and 
other provisions of this Article. 

SPIDflNCE : Alternative language which may"^^ i^d**if desired. 


For Generated Information, the Parties acknowledge that 

tshalf, a rovaltv-free. non-t ransf enable, non- 
exclusive. irrevocable worldwide 

reproduce, prepare derivativ e works, distribute coniefi 
to the public, and perf orm oubliclv and- rli 
publicly, by or on 

CRADA, subiect to the restrictions thvg^rg£j2£_[ lLlC±f_12 
publication of_Proprietarv Infnrmatinri_ gnd Protected 
CRADA Informati n p . 


(DOE has a responsibility to disseminate scientific and technical 
infection, by 42 DSC 2051 (d) , 42 DSC 2161 (b) and 42 DSC 
21b€ (b) . ) 


aJJt copyrighted cowputer software produced in the 
P&i'foi^ance of this CRADA^ the Party owning the 
copyright will provide the source code, an expajided 
abstract as described in Appendix C, the executable 
object code and tAe minimum support documentation 
needed by a coaipetent user to understand and use tbe 
software to D0E*s Energy Science and Technology 
Software Center, P.O. Box 1020, Oak Ridge, TN 37831, 
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The expanded abstract wiJl be treated in the same 
manner as Generated Information in paragraph C of this 
Article. 

The Contractor and the Participant agree that, with 
respect to any copyrighted computer software produced 
in the performance of this CRADA, DOE has the right, at 
the en<i of the period set forth in paragraph B of 
^ticle VIII hereof and at the end of each two-year 
interval thereafter, to request the Contractor and the 
Participant and any assignee or exclusive licensee of 
the copyrighted software to grant a non-exclusive, 
psrtially exclusive, or exclusive license to a 
responsible applicant upon terms that are reasonable 
under the circumstances, provided such grant does not 
cause a termination of any licensee’s right to use the 
copyrighted computer software. If the Contractor or 
the Participant or any assignee or exclusive licensee 
refuses such request, the Contractor and the 
Participant agree that DOE has the right to grant the 
license if DOE determines that the Contractor, the 
Participant , assignee, or licensee has not made a 
satisfactory demonstration that it is actively pursuing 
commercialization of the copyrighted computer software. 

B^^ore requiring licensing under this paragraph B, DOE. 
shall furnish the Contractor/Participant written notice 
of its intentions to require the Contractor /Participant 
to grant the stated license, and the 
Contractor/Participant shall be allowed 30 days (or 
such longer period as may be authorized by the 
cognizant DOE- Contracting Officer for good cause shown 
in writing by the Contractor/Participant) after such 
notice to show cause why the license should not be 
required to be granted. 

The Contractor/Participant shall have the right to 
appeal the decision by the DOE to the grant of the 
stated license to the Invention Licensing Appeal Board 
as set forth in paragraphs (b)-(g) of 10 CFR 781.65, 
"Appeals". 

The Parties agree to place Copyright and other notices, 
as appropriate for the protection of Copyright, in 
human readable form onto all physical media, and in 
digitally encoded form in the header of machine 
readable information recorded on such media such that 
the notice will appear in human readable form when the 
digital data are off loaded or the data are accessed 
for display or printout. 
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OPTION 1 ; 

G. For coiputer programs agreed by Participant and Contractor 
as being developed principally for commercialization by the 

Participant and listed in Appendix or a modification to 

this J^pendix pursuant to Article XXIX, the Party owning the 
copyright will provide an expanded abstract as described in 
Appendix C to DOE's Energy Science and Technology Software 
Center (ESTSC) . Source code developed solely by Participant 
shall be owned and retained by Participant and shall not be 
subject to delivery to Contractor or Government. Source 
code developed solely by Contractor, or jointly developed by 
Contractor and Participant, shall be first offered to 
Participant throughf an exclusive or non-exclusive license, 
at Participant's choice, under fair, reasonable, and 

appropriate terms as set forth in Appendix . For all 

cosputer programs covered by this paragraph, the object code 
and the minimum stpport documentation needed by a conpetent 
user to understand and use the software CUsage Package") 
will be delivered to Contractor to use for non-commercial 
purposes and will be provided to ESTSC for licensing only to 
other DOE. contractors (with Participant named as a third 
party beneilciary under such license for enforcement of the 
restricted use previsions^ for only non-commercial use 
solely, under their contracts with DOE in accordance with 

this Article and ^pendlx and under the Disclaimer 

provisions of Article V. Participant shall make available 
to ESTSC, at its request, any maintenance releases of the 
Usage Package created by Participant for a period of two 
years after the development of the Usage Package. It is 
understood that this includes both repairs of defects as 
well as substantive isprovaaents to the Usage Package. The 
Contractor and the Participant agree that the Government has 
for itself and others acting on its behalf a royalty- free, 
non-transf arable, non-exclusive, irrevocable worldwide 
license to reproduce, and perform publicly and display 
publicly, by or on behalf of the Government for 
non-commercial purposes, the Usage Package, including the 
above-recited repairs of defects and substantive 
improvements, subject to the restrictions this CRADA places 
on publication of Proprietary Information and Protected 
CRADA Information and subject to the further restriction 
that neither the Government nor its contractors may 
decompile or reverse assemble the object code. 
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GUIDMTCE : This option may be used when the C31ADA, from the 
Participant's perspective, is aimed at the creation of 
softwcure for commercialization. Since, with this 
Paragraph, the Government has agreed not to receive the 
source code for specifically identified items of software 
for its use and that of its Contractors, there must be a 
specific determination by the funding program office that 
receipt as a deliverable under the CRADA of only an 
executable object code for its use cuid that of its 
contractors would not have a negative intact on 
accomplishment of the program mission. 
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OPTION 2 ; 

G. Notwithstanding Paragraph D. of this Article, for 
conputer programs identified by the Participant and 
the Contractor where receipt of the source code is 
not deemed vital to securing DOE mission benefits 
from the CRADA, the party owning the Copyright will 
provide an executable object code, an expanded 
abstract as described in Appendix C, and a user 
manual sufficient for a competent user to use and 
understand the software to DOS's Energy Science and 
Technology Software Center, P.O. Box 1020, Oak 
Ridge, Tennessee 37831. The e}g>anded abstract will 
be treated in the same manner as Generated 
Information in Paragraph C. of this Article. 

Guidance: 

These two G. options should be used when the purpose of the 
CRADA is to create software where receipt of the source code 
is not deemed vital to securing DOE mission benefits from the 
CRADA. There must be another mission benefit from the CRADA 
if the source code is not to be delivered. Since, with this 
Paragraph, the Government has agreed not to receive the 
source code for its use and that of its Contractors, a 
specific detejnnination is required by the funding program 
office that providing as a deliverable under the CRADA only 
an executable object code for this use and that of its 
contractors would not have a negative impact on 
accomplishment of the program mission. 


GENERAL GOIDANCE: 

DOE, by approving a CRADA, authorizes the Participant and the 
Contractor to assert copyright iii Generated Information. The 
Parties must grant to the U.S. an irrevocable, paid-up copyright 
license to any and all works that come out of the project and may 
be copyrightable. The Parties may also make this or any other 
negotiated license reciprocal among themselves. As an 
alternative, the Parties can agree as part of the CRADA to 
negotiate the software license rights each Party is to receive 
upon the production and copyright of software under the CRADA. 

The Contractor must assure that all copyrighted works are 
available to other DOE Contractors for Governmental purposes . 

Copies of all generated computer Software on which copyright 
protection will be asserted must be delivered to the Energy 
Science and Technology Software Center (ESTSC) by either (1) 
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delivering same directly to ESTSC or (2) delivering same to the 
Contractor, who will in turn deliver it to ESTSC. The delivery 
to the DOE Energy Science and Technology Software Center (ESTSC) 
of materials with respect to copyrighted computer software may be 
done by having the Participant deliver the materials to the 
Contractor who will in turn deliver them to the ESTSC. The 
Contractor may delay the applicability of the IX3E march- in rights 
of paragraph E for up to five years from the date that the 
software is produced. The Participant should be given a right of 
appeal to DOE ' s march- in right . 

Jointly developed copyrighted material should be addressed. One 
way is to specify that any copyrights in Generated Information 
jointly attributable to Contractor and Participant employees 
should be jointly owned by the Contractor amd the Participant. 

The Parties . should also be careful to appropriately mark, as 
Protected CRADA Information, in humam readaible form onto all 
physical media and in digitally encoded form in all machine- 
readable information. 

A suggested format for the expanded Abstract called for in 
Article XIII is attached as Appendix C. 

If no copyrights are contemplated to be created vuider a CRADA, 
then this Article may be [reserved] . 
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Asiid-B a:rg. mgpoBTiK a stojbot iKVMmxcms 


LSHSPMSt 

A. The Paxties agree to disclose to each other each and 
every Subject invention, which say be patentable or 
otherwise protectable under the Patent Act, The 
Parties acknowledffe that the Contractor and Participant 
will disclose their respective Subject Inventions to 
the WE within cwo (2) Months after the inventor first 
discloses the Sabject§lnvention in writing to the 
person (s) responsible for patent natters of the 
disclosing Party. 


QjPTIQH 

A. 3536 Parties agree to disclose to each otier 
through the Project Managers each and every 
Subject Invention which may be patentable or 
otherwise protectable under the Patent Act within 
two (2) months, or such longer period as is 
reasonably required, after the inventor first 
discloses the Subject Invention in writing to the 
personas; responsible for patent matters of pte 
disclosing Party. The Contractor . and Participant 
will disclose such Subject Inventions to the DOB, 
the Contractor doing so in accordance with its 
prime contract. 

GtriDAMCE i Alternative language which nay be used if 
desired. If it is, then the alternate Article on Project 
Management should be used, as well, in order to provide a 
definition and list of duties for Project Managers. 


B. These disclosures should be in sufficiently conplete 
technical detail to convey a clear understanding, to 
the extent known at the time of the disclosure, of the 
nature, purpose and operation of the Subject Invention 
The disclosure shall also identify any known actual or 
potential statutory bars, i.e., printed publications 
describing the Subject Invention or the public use or 
on sale of the Subject Invention in this country. The 
Parties further agree to disclose to each other any 
subsequent known actual or potential statutory bar that 
occurs for a Subject Invention disclosed bat for which 
a patent application has not been filed. All Subject 
Invention disclosures shall he marked as confidential 
under 35 CISC 205. 
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OPTIOM 1 

B. These disclosures should be In sufficiently 
cosplete technical detail to convey a clear 
understanding to the extent knosm at the time of 
the disclosure of the nature, purpose, and 
operation of the Subject Invention and shall also 
Identify any events that could give rise to a 
statutory bar (i.e., printed publications 
describing the Subject Invention or the public 
use or "on sale’ of the Subject Invention in this 
country) . The Parties further agree to disclose 
to each other any subsequently known statutory 
bar that occurs for a Subject Invention disclosed 
hut for which a patent ai^lication has not heen 
filed. All Subject Invention disclosures shall 
be marked as confidential under 3S use 205. 

gaiPaHCE i Alternative language which may be used if 
desired. 


48 


DKenbel4,im 






217 


Q£X ilii Cj 3i i? i«ii i 2 

S. These dlsclostites shovJd be in sufficiently 
coBpJlete techtticeJ detail to convey a clear 
understanding to tJie extent, known at the time of 
the disclosure of the nature, purpose and 
operation of the Subject Invention. The 
disclosure shall also identify any statutory 
bars, i.e., printed publications, describing the 
Subject Invention or the public use or "on sale" 
of the Subject Invention in this country. The 
Parties further agree to disclose to each other 
any subsequent statutory bar that occurs for a 
Subject Invention disclosed but for which a 
patent application has not been filed. All 
Subject Invention disclosures shall be marJced as 
confidential under 3S USC 205. 

S3ISiM£E,i Alternative language which ttiay be used if 
desired. 


QBSE R AL a oiDAMCE: 

There must be an article which states that the Parties agree to 
pron^ptly disclose to each other and to the DOE all Subject 
Inventions made under the CRAI5A. Disclosures should be written 
so as to serve as a basis for patent applications. Since any 
public disclosure can be a bar to U.S. and some foreign filings, 
the Parties may wish to state that the disclosure should identify 
any publication describing the invention, public use or sale of 
the invention. 
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T,aWf!n&fSR ; 

Wbeieas the Participant and the Contractor have been granted the 
right to elect to retain title to Subject Inventions, 

A, [Allocation of rights will be negotiated by the 
Parties. ] 

Some alternative qptions which may be used for subparagraph XV, A 
are: 

Cpfeitta 1 

A. Each Party shaTl have the first option to elect to 
retain title to any Subject Invention made by its 
employees and said election shall be made: (1) for the 
Participant within 12 months of disclosure of the 
Subject Invention to DOB or (2) for the Contractor 
within the time period specified in its prime contract 
for electing to retain title to Subject Xnveiitions. If 
a Party elects not to retain title to any Subject 
Invention of its employees, then the other Party shaiJ 
have the second option to elect to retain title to such 
Subject Invention in accordance with Appendix tif 

used} of this CPADA. Xhe DOB shall retain title to any 
Subject Invention which is not retained by any Party. 

Quidance: Extensions under this option may be granted for good 
and sufficient cause. Non-profit Contractors may change "shall 
retain* to "may retain* in the third from last line of this 
Paragraph. 

Option 2 

A. The Parties intend that title to any Subject inventions 
of either Party shall be owned by , and the 

Parties agree to make the necessary elections and 
assignments to effect this intent fsubject to any DOB 
approvals, if necessary} . 

Option 3 

A. For Subject Inventions conceived or first actually 
reduced to practice under this CRADA which are joint 
Subject Inventions made by the Contractor and the 
Participant, title to such Subject Inventions shall be 
jointly owned by the Contractor and the Participant. 

(This may be used in conjunction with a statement that each 

Party has title to Subject Inventions produced exclusively 

by that Party.) 
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O ption 4 

Hhere It is appropriate to have a cross*licensing provision, 
Paragraph XV. A cim be amended to include the following 
statement; 

A. fach Party grants each other Party a non-exclusive, 

transferable, irrevocable, paid-up license to practice 
or to have practiced for or on behalf of that Party 
every invention arising out of this Agreement 
throughout the world, with a right to grant sublicenses 
of no greater scope to others. 


0 me Parties acJcnoi^ledae that the DOB may obtain, title 
to each Subject Invention reported under Article XIV 
for which a patent aoDiication or apcUcations are not 

filed pursuant to Article XVI and for vhich... any. issued 
patents are not maintained hv any Party to this CRADA. 

{by 35 use 202(c) (2) for DOS's non-profit K&O 
Contractors entering into CRADAs and a matter of DOE 
policy for other M&O Contractors and CKADA 
Participants , ) 

C. The Parties.ackBQwle.dae that the Government retains a 
Bon-exclvsive, non-transferable, irrevocable, paid-sp 
license to practice or to have practiced for or on 
behalf of the United States every Subject Invention 
under this CRADA throughout the world. 

(by IS use 3710a (b){2)a(3), as well as 35 USC 
202(c)(4)) 


GEHESAL..GUIDAHCE ; 

There must be an article which sets forth the allocation of 
rights to Subject Inventions between the Parties. The same 
article must say that DOE retains rights for Subject Inventions 
for which a Party to the C31ADA does not file for or maintain 
patents. The same article must also say that the. Sovemn«nt 
retains a non-eacclusive, non-transferablej irrevocable, paid-up 
license to practice or to have practiced for or on behalf of the 
united States every Subject Invention under this CRADA throughout 
the world. It should be noted that exceptional circumstances 
under 35 USC 202(a) may provide a different disposition of rights 
than is set forth in this article. 
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ARTICL8 mt FILDW PJ^TEMT APPLICATIOKS 


lASGaASB: 

A. The Parties agree that the Party initially indicated as 
havingr an ownership interest in any Subject Inventions 
(Inventing Party) shall have the first opportunity to 
file U.S. and ToJ-eign patent applications. If the 
Participant does not file such applications within one 
year after election, or if the Contractor does not file 
such applications within the filing time specified in 
its prime contract, then the other Party to this CR&DA 
exercising an option pursuant to Article XV may file 
patent applications on such Subject Inventions. If a 
patent application is filed by the other party (Filing 
Party), the Inventing Party shall reasonably cooperate 
and assist the Filing Party, at the Filing Party’s 
expense, Sn executing a written assignment of the 
Subject Invention to the Filing Party and in otherwise 
perfecting the patent s^lication, and the Filing Party 
shall have the right to control the prosecution of the 
patent application. The Parties shall agree between 
themselves as to who will file patent appJications on 
any joint Subject Invention. 

gglOftHCE! The Parties may also wish to set forth who files fop 
patents on which inventions, including the treatment of joint 
inventions. If '-‘extensions of time are necessary, on a case -by- 
case basis, such e'xtensions can be obtained consistent with 
Article XXIX. Other terms for filing foreign applications can be 
negotiated when appropriate; 
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afforded the opportunity to take title and retain the 
patent rights in the United States or in any such 
fbreign country. 

D. Each Party agrees to provide the Project Manager of the 
other Party with a copy of each patent application it 
files on any Subject Invention. 

GUIDANCE 

This Paragraph D. can be used in any event, but if it is used, it 
will be necessary to include the additional Article providing a 
definition and list of duties of the Project Manager. 

E. Every months from the date of the CRADA, each 

Party shall deliver to the other Party interim reports 
listing the Subject Inventions, if any, it has produced 

during the preceding -month period. If a Party has 

produced no Subject Invention for any -month 

period, the Party's interim report for that period will 
explicitly state so. 


GENERAL GUIDANCE 

There must be eui article by which the Parties agree that if 
neither Party desires to file a patent application for any 
invention, notice of such negative intent shall be made to the 
DOE within nine-months after the initial disclosure of such 
invention or not later than 60 days prior to the time when any 
statutory bar might foreclose filing of a U.S. patent 
application. 
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ARTICLE 

If no Trademarks are contemplated to be created vinder this CRADA, 
then this Article may be [reserved] . If Trademarks are 
contemplated to be created under this CRADA, the following 
language may be used for this Article: 

LAMSDAffiE! 

The Parties may seek to obtain Trademark/Service Mark 
protection on products or services generated under this 
agreement in the United States or foreign countries. [The 
ownership and other rights relating to this Trademark shall 
be as mutually agreed to in writing by the Parties. ] The 
Parties hereby acknowledge that the Government shall have 
the right to indicate on any similar goods or services 
produced by or for the Government that such goods or 
services were derived from and are a DOE version of the 
goods or services protected by such Trademark/Service Mark 
with the Trademark and ^le owner thereof being specifically 
identified. In addition, the Government shall have the 
right to use such Trademark/Service Mark in print or 
communications media. 


OPTIQK 

The following sentence may be added to the end of the above 
language, if desired: 

Khere the Government indicates on goods that such 
goods were derived from goods protected by a 
Trademark/Service Mark, the Government will also 
indicate that the Trademark owner has had no right to 
perform a quality review/ inspection of the DOE version 
of the goods. 

GPIDANCE: One CRADA Participauit objected to the 
Government's retention of any right to use any Trademark 
owned by the Participant because the Participant had no 
right to perform a quality review or inspection of the DOE 
version of the Trademarked goods. The above addition to 
the language is offered as a possible response to such an 
objection. 


GENERAL GaiDANCB: 

By approving a CRADA, DOE authorizes the Contractor and the 
Participcuit to assert Trademark protection for products or 
services arising out of the performance of that CRADA. The 
Parties shall acknowledge the Government ' s right to- indicate the 
relationship between the goods and services it produces and those 
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protected by Trademark/Servicemark ; in appropriate circumstances . 
The Parties may negotiate between themselves any licensing rights 
they desire, consistent with the Government's license. 

Trademarks for jointly developed products or services should be 
addressed in the CRADA. One way is to specify that any 
Trademarks in generated products or services jointly attributable 
to Contractor and Participant employees shall be jointly owned by 
the Contractor emd the Participant. 
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ARTICLE XVIll: MASK WORKS 

If no Mask Works are contemplated to be created under this CRADA, 
then this Article may be [reserved] . If Mask Works are 
contemplated to be created under this CRADA, the following 
language may be used for this Article: 

LMTOTASE; 

The Parties may seek to obtain le^al protection for Mask 
Works fixed in semiconductor products generated under this 
agreement as provided by Chapter 9 of Title 17 of the United 
States Code. [The rights to any Mask Work covered by this 
provision shall be as mutually agreed to in writing by the 
Parties. ] The Parties hereby acknowledge that the 
Government or others acting on its behalf shall retain a 
non-exclusive, paid-up, worldwide, irrevocable, non- 
transferable license to reproduce, import, or distribute the 
covered semiconductor product by or on behalf of the 
Government, and to reproduce and use the Mask Work by or on 
behalf of the Government. 


GENERAL GPIDANCE : 

By approving a CRADA, DOE authorizes the Contractor amd the 
Participauit to assert mask work protection for semiconductor chip 
products first produced during the performance of that CRADA 
The Parties shall grant to the Government amd others acting on 
its behalf an irrevocadsle , paid-up license to use any of thAse 
covered products. The Parties may negotiate between themselves 
any licensing rights they desire, consistent with the 
Government's license. 

Jointly developed semiconductor chip materials may be registered 
for protection and this should be addressed in the CRADA. One 
way is to specify that any mask works fixed in semiconductor chip 
products generated under the CRADA and jointly attributable to 
Contractor and Participant employees shall be jointly owned by 
the Contractor and the Participant. 
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ARTICl.mX: COST OF IMTELLBeTO M, PROPERTY PROTECTION 

T.Bwnnftnp. ? 

Each Party shall be responsible for payment of all costs 
relating to Copyright, Trademark and Mask Work filing, U.S. 
and foreign patent application filing and prosecution, and 
all costs relating to maintenance fees for U.$. and foreign 
patents hereunder which are solely owned by that Party. 
Government/DOE laboratory funds contributed as DOE'S cost 
share to a CPADA cannot be given to Participant for payment 
of Participant's costs of filing and maintaining patents or 
filing for Copyrights, Trademarks and Mask Works. 


OPTION 

Each Party shall be responsible for payment of all 
costs relating to copyright filing, O.S, and foreign 
patent application filing and prosecution, and all 
costs relating to maintenance fees for U.S. and 
foreign patents hereunder which are owned by that 
Party. 

GDIDaNCE: For use when Trademark and Mask Horl^rticles eure 
omitted . 


GENERAL SPIDANCE : 

There must be an article which sets out the Parties' agreement on 
the costs of filing for and maintaining patents as well as the 
costs of filing for copyrights. Trademarks and mask works, where 
applicable. This article should include consideration of emy 
jointly-owned intellectual property. 
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MtT I CIiB 2 X8 REPORTS o p tMTELLEgTiaL PROPERTY DSE 

lANGORGE: 

Participant agrees to submit, for a period of years and 

upon request of DOE, a non-proprietary report no more 
frequently than annually on efforts to utilize any 
Intellectual Property arising under the CRADA. 


GENERAL GDIDANCE : 

There must be 2m article by which the Parties set out their 
agreement with regard to reporting efforts to obtain utilization 
of Intellectual Property arising under the CRADA. This is needed 
so that DOE can document the linkage of the CRADA to DOE mission 
benefits as well as to customer satisfaction and other 
performance measurement aspects of the CRADA program. As is 
indicated by the tenn limit, it is clearly intended that this 
Participant obligation will survive conmletion or termination of 
the CRADA. 
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MTICU HLi — BOUiOtaLJa-tiaEZI 
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ARTICLB ani8 P.S. COMP ETITIVENESS 

LANGUAGE i 

The Parties agree that a purpose of this CRADA is to provide 
substantial benefit to the U.S. economy. 

In exchange for the benefits received under this CRADA, the 
Participant therefore agrees to the following: 

A. Products embodying Intellectual Property developed 
under this CRADA shall be substantially manufactured in 
the United States; 

B. Processes, services, and improvements thereof which are 
covered by Intellectual Property developed under this 
CRADA shall be incorporated into the Participant’s 
manufacturing facilities in the United States either 
prior to or simultaneously with implementation outside 
the United States. Such processes, services, and 
improvements, when implemented outside the U.S., shall 
not result in reduction of the use of the same 
processes, services, or improvements in the United 
States; and 


OPTION: 

A plan for providing net benefit to the U.S. economy is 
attached in ^pendix . 

GPIDANCE : 

In the event that the Participant is unable' or unwilling, in 
advance, to meet the requirements of Article XXII. A. and 
XXII. B. above, this language will be substituted for those two 
Paraaraohs. 


The Contractor agrees to a U.S. Industrial Competitiveness 
clause in accordance with its prime contract with respect to 
sny licensing and assignments of its intellectual property 
arising from this CRADA, except that any licensing or 
assignment of its intellectual property rights to the 
Participant shall be in accordance with the terms of 
Paragraphs A. and B. of this Article. 
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GENERAL GaiDMJCE ; 

There must he an Article which sets forth the Parties' agreement 
with respect to benefits to accrue to the D.S. econony as a 
result of the CRADA. The preferred benefit is that any products 
for use or sale in the O.S. under any intellectual property that 
may issue resulting from an invention which arises from the 
performance of the CRADA shall be manufactured sxibstantially in 
the D.S. Contractors shall ensure that adequate benefits are 
being secured for the D.S. teucpayer for the commercialization 
world-wide of intellectual property arising under the CRADA. 
Commitment to alternative benefits as part of or in conjraction 
with this Article or another Article of the CRADA (i.e. Article 
II) are acceptable in certain situations, and are provided for in 
this guidance. 

The Government, in funding CRADAs, is seelcing to transfer 
technology to complies with significemt manufacturing and 
research facilities in the United States in a way which will 
provide short and long term benefits to the D.S. economy and the 
industrial competitiveness df-such con®)emies. 

The Department's policy on D.S. competitiveness is beised on the 
fact that billions of taocpayer dollars have paid for the research 
at DOE leUMratories . Before technology is transferred from DOE 
laboratories, we as negotiator/agents are required to ensure that 
the taj^ayers (who also pay our salaries) will receive some 
return on their Investment. The preferred l>eneflt to the D.S. 
economy is the creation and maintenance of manufacturing 
capabilities and jobs within the V.3. However, if a potential 
partner cannot -identify increased D.S.. jobs as a result of the 
technology being transferred, some other substeuitial economic 
benefit to the D.S. economy must be Identified. DOE policy on 
D.S. con^etitiveness is stated in the memorandum of February 10, 
1993 issued by the Director of Technology Utilization. It is: 

o It is DOE policy for the laboratories, in their 

selection of CRADA partners, to give preference to 
business units located in the United States which agree 
to s\ibstantially manufacture resulting technology in 
the D.S. 

o DOE will approve, as exceptions, agreements with some 
partners on the. basis of contractual commitments to 
appropriate alternative benefits to the D.S. economy 
Exceptions must be based on specific information and 
not generic assertions; 

o In situations where there are multiple partnering 

opportunities in a common technical or technology area, 
and limitations on resources for partnering, preference 
should be given to partnerships that accept the 
requirement for substantial D.S. manufacturing; 

o The D.S. competitiveness aspects of prospective CRADA 
partners and CRADAs will be resolved as up-front 
matters, before completion of any Joint Work 
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Statements. Wliere Joint Work Statements are forwarcled 
to Program Offices, they will- be preceded by either 
written assurances that the Participant intends to 
accept the sample CRftDA D.S. competitiveness language 
ln_.tffltQ or else a sighed agreement in which the 
Participant agrees to provide specific economic benefit 
to the U.S. economy under one or more criteria of the 
O.S. coB^titiveness work sheet. This signed agreement 
must set forth specific detailed measures. Departure 
from D.S. conpetitiveness conasitments made by CSADA 
partners can be a basis for stepping work under the 
CRABA and will be considered as background information 
In any future CRADA negotiation with the satne OlADA 
partner. It should also be emphasised to prospective 
CRADA partners that, once they give these U.S, 
competitiveness related assurances to DOE, their 
departure from them in subsequent stages of the CRABA 
negotiation will result in prolonged negotiations and 
could be taken as evidence of negotiating in bad faith; 
and 

o In instances where the Operations Office or Field 

Office is unable or unwilling to make a determination 
as to whether U.S. competitiveness requirements have 
been satisfied, they should refer the matter to the 
appropriate Program Office for a detarmlnation. The 
Program Office may then consult with the Office of 
Technology Utilization and may also ch^se to seek' the 
advice of the Technology Transfer Committee. 

o DOE, la its policy on U.S. competitiveness, 

distinguishes among products, which are manufactured, 
and processes and services, which are practiced or 
inplemented. In the context of a multi-national fitm, 
it may be advantageous to the U.S. -economy and to the 
conpetitive position of the firm for a process or 
service to be Implemented worldwide as quickly as 
possible. 

The work sheet attached as "Appendix B" contains criteria for 
(derations Office or Field Office and Program Office use in 
deciding whether U.S, competitiveness requirements have been 
satisfied, should it be necessary to use the above option. 
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ARTICJM! mil 8 xfigiaMMBtm m vviRaassSL 


lAHGUAGE: 

A. Xt is contemplated that each Party may assign personnel 
to the other Party* s facility as part of this CRADA to 
participate in or observe the research to be performed 
under this CRAPA. Such personnel assigned by the 
assigning Party shall not during the period of such 
assignments be considered employees of the receiving 
Party for any purposes. 


OPTION 

A. Jt is contemplated that each Party may assign 
personnel to the other Party’s facility as part 
of this CRADA. Such personnel assigned by the 
assigning Party to participate in or observe the 
research to be performed under this CRADA shall 
not during the period . of such assignments be 
considered esployees of the receiving Party for 
any purposes, including but Bot^limi,t0^.^tg.,,.any 
requirements to provide workers'* coape/isation, 
liability insurance coverage, payment of salary 
or other benefits, or withholding of taxes. 

SPIDAMCE ; Alternative language which may be used for 
Paragraph A, if desired, and providing more complete 
recitation of exclusions. 


B. Sie receiving Party shall have the right to exercise 
routine administrative and technical supervisory 
control of the occupational activities of such 
personnel daring the assignment period and shall have 
. the right to approve the assignment of such personnel 
and/or to later request their removal by the assigning 
Party. 
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QPTinB 



Tba aaalgnJnp Party's aag>Joyaaa and apanta ahaii 
obaarva tha aorting hoora, aacority and aa/aty 
ruiaa, and holiday schaduJa of tha racaivinp 

Party whiJo Horhinp on tha racairinp Party'a 
proadaaa. Aacaivinp Party ahaJi haina tha 
raaaonabia right to dpprova tha aaaignaant o/ 
paraonnal or raguaat thalr ranoval by tha 
aaaigtung Party. 

flUXAttCX: 

Omaixmd. 

Altaniatlva languaga atuch nay bo usad if 

C. Tba aaaJgnlng farty abaJJ boar any and aii coata and 
aj^oaaa Kith ragard to ita paraoanaJ aaaiffnad to tha 
racairing J’arty'a /aciJitiaa ondar thia OtAflA. £ba 
racairing Party ahaiJ boar /aciiity coats of avch 
saaignsonta. 

QPTIQB 


c. 

Iba aaaigning Party ahall boar any and all coata 
and •xp*nM*s with ragard to ita paraonnal 
aaaianad to the racaiving Party'a /aciJitiaa 
andar thia CMAA. Tha racairing Party ahall boar 
tha coata of providing on appropristo work apaca, 
aecaaa to a talaphonaf uaa o/. laboratory, 
jMnu/acturlng or other Morh areas as appropriate, 
and any other otilitiaa and /aciJitiaa ralatad to 
aoch aasignnanta. 

1 usad, if daslrad. and providoa nora coaplata and explicit 1 
1 rocitatloo of facllitlaa, at al, to ba providad by tba 1 
I racalTing Party to aaaisnad paraonnal. 1 


nnm»i rniTTVAinrE, 

I£ it is ooat«iipl«t*d tiMit p«r«OfSMl nay bu •uisned back and 
forth bat««aan tba faellltiaa, than a ptoviaioo for aueh an 
aaalsnnanc awae ba ineludad ia tba OtAM ao that aach aaaionaaota 
of paraonnal can ba anally fnelllcatad during tha couraa of tba 
OtAM. 


Ootttraetera abould anauxa that, when Uila Artlcla ia balng 
^acuiaad, PartlclpanCa ara glvan coplaa of Contractor 


*5 


xim 








234 


regulations, procedures, policies and practices for entrance of 
outside personnel to work in the laboratories and/or facilities, 
especially where foreign Participants are involved. 
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ARTICLE SCIV; FORCE M&JEDRl 


lANGORGE: 

Wo failure oz omission by Contractor or Participant in the 
performance of any obligation under this CRADA shall be deemed 
a breach of this CRADA or create any liability if the same 
shall arise from any cause or causes beyond the control of 
Contractor or Participant, including but not limited to the 
following, which, for the purpose of this CRADA, shall be 
regarded as beyond the control of the Party in question: Acts 
of God, acts or omissions of any government or agency thereof, 
compliance with requirements, rules, regulations, or orders of 
any governmental authority or any office, department, agency,' 
or instrumentality thereof, fire, storm, flood, earthquake, 
accident, acts of, the public enemy, war, rebellion, 
insurrection, riot, sabotage, invasion, quarantine, 
restriction, transportation embargoes, or failures or delays 
in transportation. 

GENERM. GUTPaWCE .- 

A force majeure clause stating that neither Party will be liable 
for tmforeseeeibie events beyond its reasoncUsle control must be 
included in the CRADA. The article may be expanded beyond that 
contained in the- saople. 
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ARTICLE TSVt ADMIKISTRATIOH O P THE CHAPA 


LAHGPAGE: 

It is understood and agreed that this CRADA is entered into 
by the Contractor under the authority of its prime Contract 
with DOE. The Contractor is authorized to and will 
administer this CRADA in all respects unless otherwise 
specifically provided for herein. Administration of this 
CRADA may be transferred from the Contractor to DOE or its 
designee with notice of such transfer to the Participant, 
and the Contractor shall have no further responsibilities 
except for. the confidentiality, use and/or non-disclosure 
obligations of this CRADA. 


OPTibW 

It is understood and agreed that this CRADA is entered 
into by the Contractor under the authority of its 
prime Contract with DOE. The Contractor is authorized 
to and will administer this CRADA in all respects 
unless otherwise specifically provided for herein. 
Administration of this CRADA may be transferred from 
the Contractor to DOE or its designee as a successor 
to Contractor who is assuming responsibilities for the 
facilities managed by Contractor with notice of such 
transfer to the Participant, and the Contractor shall 
have no further responsibilities except for the 
confidentiality, use and/or non-disclosure obligations 
of this CRADA. This CRADA shall be binding upon and 
inure to the benefit of the Parties, and their 
respective successors and assigns. 

GTITDAKCE : Alternative language which may be used' if 

desired. 


GENERAL GniDANCE : 

There must be an administration of CRADA article which says that 
the CRADA is entered into by the Contractor under the authority 
of its prime contract with DOE. The Article must also allow DOE 
to substitute another Contractor (with notice to the Participant) 
in the event that there is a change of Contractors at the 
facility. 
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ARTICLE Snrt: RBCORDS MTO ACCOIIMTIMS TOg tMVBliMMEKT PROPERTY 

LANGUAGE: 

The Participant shall maintain records of receipts, 
expenditures, and the disposition of all Government property 
in its custody related to the CJ?AD^. 


OPTION 

The Participant shall maintain records of the 
following with respect to all Government property in 
its custody, related to the CRADA: receipts, 
expenditures, and dispositions. Participant 
represents that its accounting system is in accordance 
with generally accepted accounting principles. 

GmnANrp. : Mtemative language which may be used if 
desired. 


faajERAL GUIDANCE: 

There must be a records and accounting system provision for the 
CRADA, requiring the Participant to maintain records of receipts, 
expenditures, atnd the disposition of all Goveimment property in 
its custody. 

Where Government property will be under the Participant's 
control. Contractors should ' include language regarding periodic 
access, inspection, inventory and records, of the property. In 
such a case, the Contractor may choose to add the following 
language : 

The Participant shall, with reasonable notice, grant to the 
Government and to the Contractor periodic access to 
Participant's premises during regular business hours for the 
purposes of inspection of CPADA-related Government property 
in its custody. 
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ARTICLE nCVll! KOTICBS 


LANGUAGE: 

A. Any communications required by this CRADA, if given by 
postage prepaid first class V.S. Mail or other 
verifiable means addressed to the Party to receive the 
communication, shall be deemed made as of the day of 
receipt of such communication by the addressee, or on 
the date given if by verified facsimile. Address 
changes shall be given in accordance with this Article 
and shall be effective thereafter. All such 
communications, to be considered effective, shall 
include the number of this CRADA. 

B. The addresses, telephone numbers and facsimile numbers 
for the Parties are as follows: 
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OPTION 

S. The addresses, telephone numbers and facsimile numbers 
for the Parties are as follows: 

1 . For CONTRACTOR: 

U.S. Mail Only: FedEx, DPS, Freight 


a. FORMAL NOTICES AND COMMUNICATIONS, COPIES OF 
REPORTS 

Attn: 

Tel : 

Fax: 


b. PROJECT MANAGER, REPORTS, COPIES OF FORMAL NOTICES 
AND COMMUNICATIONS 

Attn; 

Tel: 

Fax: 


2. For PARTICIPANT: 

U.S. Mail Only: FedEx, UPS, Freight 


a. FORMAL NOTICES AND COMMUNICATIONS, COPIES OF 
REPORTS 

Attn: 

Tel : 

Fax: 


b. PROJECT MANAGER, REPORTS, COPIES OF FORMAL NOTICES 
AND COMMUNICATIONS 

Attn: 

Tel : 

Fax: 


SOIDftNCE : Alternative language, which may be used if 

desired. 
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GENERAL SniDAWCE; 

There shoul(l be a provision for connnunications among the Parties 
to the CRADA for invoicing and receipt of funds, as well as other 
notices under the CRADA. 
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ARTICLE y xvilli DISPHTBS 


LAwmianE ; 

The Parties shall atten^t to jointly resolve all disputes 
arising from this CRADA. If the Parties are unable to 
jointly resolve a dispute within a reasonable period of 
time, they agree to [Process, to be negotiated by the 
Parties]. To the extent that there is no applicable U.S. 
Federal law, this CRADA and performance thereunder shall be 
governed by the law of the State of . 


OPTIOM 1; 


The Parties shall attempt to joihtJy resolve all 
disputes arising from this CRADA. If the Parties are 
unable to jointly resolve the dispute within a 
reasonable period of time, they agree to follow the 

dispute resolution process set forth in Appendix . 

To the extent that there is no applicable U.S. Federal 
law, this CRADA and performance thereunder shall be 
governed by the law, of the state of 

^ without reference to that 

state ' s "conflict of laws provisions. 

SPIPfllTCE; Alternative language which may be used if 

desired. 


73 


. DManbv 14, IMS 



242 


Option 2; 

The Parties shall attenpt to jointly resolve all 
disputes arising from this CRADA. If the Parties are 
unable to jointly resolve a dispute within a 
reasonable period of time, the dispute shall be 
decided by the DOE Contracting Officer, who shall 
reduce his/her decision to writing within 60 days of 
receiving in writing the request for a decision by 
either Party to this CRADA. The DOE Contracting 
Officer shall mail or otherwise furnish a copy of the 
decision to the Parties. The decision of the DOE 
Contracting Officer is final unless, within 120 days, 
the Participant brings an action for adjudication in a 
court of competent jurisdiction in the State of 

. To the extent that there is no 

applicable U.S. Federal law, this CRADA and 
performance thereunder shall be governed by the law of 
the State of . 

GOIDANCE: Alternative leuiguage, which may be used if 

desired. 
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Option 3 

At the request of either Party, after reasonable 
attempt to settle without arbitration, any controversy 
or claim arising out of or relating to the CRAda shall 
be settled by arbitration conducted in the State of - 
in accordance with the then current and 
applicable rules of the American Arbitration 
Association. Judgment upon the award rendered by the 
Arbitrator (s) shall be non-binding on the Parties. 

Guidance : Alternative language, which may be used if 
desired. 


General Guidance r 

There must be a dispute resolution article which requires, the 
Parties to atten^t to settle disputes themselves (with or without 
the assistance of third parties) before taking them to court. If 
the Parties are unable to jointly resolve a dispute within a 
reasonable period of time, they may agree to seek mediation, non- 
binding arbitration, use the good offices of the DOE Contracting 
Officer and/or seek adjudication in a court of competent 
jurisdiction. It is strongly recommended that the Contractor 
seek to include .an intermediate step after it attempts to 
directly resolve. the dispute with the Participant before going to 
court. 
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ARTICLE XXIX: ENTIRE CRADA AND MODIFICATIONS 

LANGUAGE: 

A. It is expressly understood and agreed that this CRADA with its Appendices 
contains the entire agreement between the Parties with respect to the subject 
matter hereof and that all prior representations or agreements relating hereto 
have been merged into this document and are thus superseded in totality by this 
CRADA. This CRADA shall not be effective until approved by DOE. 

B. Any am-eement to materially chanee any terms or conditions of this CRADA or 
the Annendices shall he valid only if the chanee is made in writins. executed by 
the Parties hereto, and approved by DOE, (by 15 USC 3710a(c)(5)(C)(iv)) 


OPTION 1 


The last sentence of Paragraph A may be modified to read; 

This CRADA shall not he effective until approved by DOE and the effective date shall be 
the date when signed by the last of the Parties. 

GUIDANCE: Alternative language which may be used if desired. 


OPTION 2 


A. It is expressly understood and agreed that this CRADA with its Appendices, which 
are attached hereto and incorporated herein by reference, contains the entire agreement 
between the Parties with respect to the subject matter hereof and that all prior 
representations or agreements relating hereto have been merged into this document and 
are thus superseded in totality by this CRADA. This CRADA shall not be effective until 
approved by DOE. 

GUIDANCE: Alternative language which may be used if desired. 
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GENERAL GUIDANCE : 

There must be an article stating that all the terms and 
conditions of the CRADA are entirely contained within the CRADA 
agreement and its Appendices (for example, Statement of Work) . 
Subsequent modifications to the CRADA must acknowledge or 
supersede this statement. 
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ARTICLS SSj TBRMnaTioM 


LMirGDAGE: 

This CRADA may be terminated by either Party upon days 

written notice to the other Party. This CRADA may also be 
terminated by the Contractor in the event of failure by the 
Participant to provide the necessary advance funding, as 
agreed in Article III. 

In the event of termination by either Party, each Party 
shall be responsible for its share of the costs incurred 
through the effective date of termination, as well as its 
share of the costs incurred after the effective date of 
termination, and which are related to the termination. The 
confidentiality, use, and/op non-disclosure obligations of 
this CRADA shall survive any termination of this CRADA. 

FOR CONTRACTOR: 

By 


TITLE 


DATE 


FOR PARTICIPANT: 
BY 


TITLE 


DATE 
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OEIIOM-l: 

This CRADA may be terminated by either Party upon 30 days 
written notice to the other Party. In the event of 
termination by either Party., each Party shall be 
responsible for its share of the costs incurred through the 
effective date of termination, as well as its share of the 
costs incurred after the effective date of termination, and 
which are related to the termination. The confidentiality, 
use and/or non-disclosure rights and obligations of this 
CRAVA shall survive any termination of this CRADA. 

GUIDftMCE : Alternative language which may be used if 
desired. 


OPTION 2 : 

If desired. Article XXX may be expanded to include the 
effective date of the CRADA and the period of performance 
by alteration of the title of Article XXX and inclusion of 
the following paragraph: 

The effective date of this CRADA shall be the latter 
date of (1) the date on which it is signed by the last 
of the Parties hereto or (2) the date on which it is 
approved by DOE. The work to be performed under this 

CRADA shall be completed within months/years from 

the effective date. 

GUIDANCE : Some Contractors and Participants may wish to 
specify the effective date and expiration date of the CRADA 
and this language is offered as a means to that end. 


GENERAL GUIDANCE : 

There should be a termination clause. In addition to any other 
obligations which are created at termination of the CRADA, it is 
intended that any confidentiality obligations of the CRADA shall 
survive. Intellectual Property provisions should also survive, 
where applicable. Contractors may add other, more explicit 
language to this article if they can obtain agreement from 
Participants. The termination clause may also reference Article 
III: Funding and Costs in so far as to clearly state that 
"failure of the Participant to provide the necessary advance 
funding, or to promptly pay the invoices rendered by the 
Contractor is cause for termination of the CRADA. " 
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article PBOJECT MAMAGEMEMT 


A. Each Party shall assign and identify in writing a 
Project Manager prior to the start of the CRADA. 
Either Party may change its Project Manager by 
providing written notification to the other. Each 
Project Manager shall be responsible for coordinating 
all matters relating to this CRADA, any Statement of 
Work hereunder, and all other related matters between 
the Parties. All communications between the Parties 
relating to this CRADA shall take place between the 
Project Managers. 

B. Project Managers for this CRADA are as follows: 

for CONTRACTOR for PARTICIPANT 


C. The Parties will use reasonable efforts to manage the 
disclosure of Proprietary Information or Protected 
CRADA Information through the Project Managers or their 
designees; however, failure to do so will not cause any 
marked Proprietary Information or any marked Protected 
CRADA Information to lose the protection afforded by 
Articles VII and VIII. 

This additional article has been approved for use if desired. 

The same or similar information may also be provided under 
Article XXVII B, in which case the title of that Article should 
be '^Notices and Project Management." 
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These additional articles have been approved for use if desired: 

Article ; O rder of Precedence 

In the event of a conflict between the provisions of the 
Appendices and those of this Agreement, this Agreement shall 
prevail . 


The failure of Contractor or Participant at any time to 
enforce any provisions of this Agreement' or to exercise any 
right or remedy shall not be construed to be a waiver of 
such provisions or of such right or remedy or of the right 
of Contractor 'or Participant thereafter to enforce each and 
every provision, right or remedy. 
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Aptumdix As 

FOCI QCESTIOtiHAIRE FOR APPLICABLE 
COOPERATIVE RBSEARCB AHD OEVELOPMEHT AOSEEMENTS 

<To be used by pri^osed participants in tecimolo^ transfer 
agreements involving participant access to classified information 
or special nuclear materials or unescorted access to security 
areas of Departmental facilities. This information is requested 
in accordance with provisions of the Atomic Energy Act of 1954, 
as amended) 

Instructions: 

I. For the purposes of this questionnaire, a foreign interest 
is defined as any of the following: 

A. A foreign government or foreign government agency; 

B. Any form of business enterprise organized under the laws 
of any country other than the United States or its 
possessions 

C. Any form of business enterprise organized or 
incorporated under the laws of the U. S., or a State or 
other jurisdiction within the U. S., which is owned, 
controlled, or influenced by a foreign government, agency, 
firm, corporation or person; or 

D. Any person who is not a O. S. citizen. 

II. If your organization has not previously submitted responses 
to the following questions, then provide the information 
requested herein. Answer each question in either the yes or no 
space. If the answer to any of the questions is yes, provide the 
detailed information requested in the attached auidellnea for 
Completing the F OCI Certification for Chat specific question. 
Information which responds to these questions and which has been 
previously submitted to a Government agency may be resubmitted 
for this questionnaire if the information is accurate, complete, 
and current. 

III. If i^u own other entities, you must provide consolidated 
information for all your wholly- and majority-owned subsidiaries 
(foreign and domestic) . If you are owned by a parent 
organization, it must also complete a FOCI certification which 
should be submitted along with your certification. 

IV. Each FOCI representation must also include the following 
supporting information: 

A. Identification of all your organization's owners, 
officers, directors and executive personnel, including their 
names; social security numbers; citizenship; titles of all 
positions they hold within your organization; and clearances 
they possess, if any, and the name of the agency (ies) which 
granted the clearances. 

B. Your organization's latest annual report and the 
Securities and Exchange Commission Form iO-K, If you are a 
privately-held con^any or a subsidiary of another 
corporation and cannot provide these documents, the 
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appropriate official within your organization (e.g., chief 
financial officer, treasurer, or secretary) must provide the 
following consolidated financial information for all wholly- 
and majority-owned subsidiaries and affiliates; assets, 
current and total; liabilities, current and total; 
stockholders equity; revenue and net income; and, the 
amount of revenue derived from foreign interests. 

V. The certification of the FOCI questionnaire must be signed by 
an individual who can legally do so for the participant and may 
include an owner, officer, or director. 
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OtlESTIOKS: 

1. Does a foreign interest own or have beneficial ownership in 
of more of your organization’s voting securities? 

Yea No 


2. Does your organization own 10% or more of any foreign 
interest? 


Yes 


Ho 


3 . Do any foreign interests have management positions such as 
directors, officers, or executive personnel in your 
organization? 


Yes 


No 


4. Does any foreign interest control or influence, or is any 
forei^ interest in a position to control or influence the 
election, appointment, or tenure of any of your directors, 
officers, or executive personnel? 

Yes No 


5. Does your organization have any contracts, binding 
agreements, understandings, or arrangements with a foreign 
interest (s) that cumulatively represent 10% or more of your 
organization's gross income? 

Yes No 


S. Is your organization indebted to foreign interests? 
Yes No 


7. Does your organization derive any income from sensitive 
countries included on the attached list? 

Yes No 


8. Is S% or more of any class of your organization's securities 
held in "Nominee shares,*' in "street names'', or in some 
other method which does not disclose beneficial ownership of 
equitable title? 


Yes 


No 
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Does your organization have interlocking directors with 
reign interests? 

Yes __ No 


. Ajre there any citizens of foreign countries employed by, or 
,o may Vi t, your offices or facilities in a capacity which 
y r rmii -hem to have access to classified information or a 
-- 0 =“' quantity of special nuclear material? 

Yes No 


L . Does your organization have foreign involvement not 

other-.^ise covered in your answers to the above questions? 

Yes No 

Check one ; 

< 1 1 certify that the entries made herein are' accurate, 

complete, and current to the best of my knowledge and 
belief, and are made in good faith, 

( ) 1 certify that the information requested herein has 

been previously submitted to the Department of Energy 
as required for a facility clearance , end that the 
information in the previous submission is accurate, 
complete, and current for the purposes of this 
cooperative Research and Development Agreement. 

CERTIFIED BYr 


NAME OF PARTNER REPRESENTATIVE 
TITX,E 

STREET ADDRESS 
CITY STATE, ZIP CODE 
SIGNATURE AND DATE 
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Aopcmdix A (Continued! ; 

CRTZDSLXHES FOR COHPLBTIH& 

FORSIOR OKHSRSBIP, CCRI7R0L, OR nmOEHCS (3»TXFICAT10K 

Question Number 1. Does a foreign interest own or have beneftci^ ownerNip in 5% of more of 
your organisation's voting securities? 

Uatdfy the percentage of any class of shares or other seeurhies isaied which are owned by 
foreign interests, iist^ by country. If you answered "Yes" and have received from an mvestor a 
copy of Schedule 13D or Schedule 13G filed by the investor with the Securities and Exchange 
Commission, you are to attach a copy of Schedule 13D or Schedule I3G. 

Question Number 2, Does your euganisation own lOH or more of any forrign interest? 

If your cT-swer is "Yes", furnish the na...t of the foreign interest, address by country, and the 
percemage owned. For each employee occupying a position with the forei^ firm, provide the 
followh^ information: 

1. Complete name. 

2. Citizenship. 

3. Titles ofpositions within die fordgn entity. 

4. Clearances, if any, they possess, and by whom those clearances were granted. 

5. To what extent the ec^loyees are involved in the cgterations of the foreign 
ficilities. 

6. Whether, or not any oftliese individuals by virhie of their po^on, 

knowledge, or expertise, require access to Department ofEnei^ classified 
information. 

If the employees possess Department of Energy clearances, or are in the process of being cleared, 
and hold positions with foreign interests, they need to confine the attached "Representative of 
Forei^ Interest Statement" for each such firm. 

Does your organization have branch or sales offices or other focUities, or are you (pialified to do 
business as a foreign corporadon in any other countries? If the answer is "Yes", IiA all. 

What percentage of your organization’s gross income is derived Com your foreign subsidiaries or 
affiliates? 

Question Number 3. Do arty foreign interests have management posiiions ntch as directors, 
officers, or executive personnel in your organization? 

Furnish details concerning the identity of the foreign interest and the position(s) held in your 
organization, to include the amount of time the individual spends at your facility. If the individual 
^KEods less than fill! time at your facility, provide information on how and where the rest of 
his/her time is spent. 


S6 


Doecaiber i4, 199i 



255 


Question Ntmber 4. Does eo^foreipt interea control or itfiuence, or is to^foretpt interest in a 
positim to control or influence the ekaion, tppoinlment, or tenure of any of your directors, 
officers, cn executive personml? 

Identify the foiwpi mtK'est{s) and fitmish detaiJs concCTaing the control or influence. If the 
individuals have been ecctuded from access to DepaitnKjnt of Energy classified information by 
Board resolution or cot|K>rate exclusioa, an oflSdai (signed and dated) copy of such exduaoij 
must be aibmitted with this package. 

Question Number 5. Doesyoeir organitation have any contracts, hwding agreements, 
understandings, or arremgemertts with a foreipi mterest(s) that cutmdcamty represent 10% or 
more of your organizaiion's grass income? 

Furnish the name of the foreign interest, country, and nature of agreement or involvement. If 
there is no ownership involved in these arrangements, provide details along the same lines of 
information required for Question Number 2. CoiiScaiion should be made as to whether or not 
the agreements are: 

1. Purely commerdal in nature. 

2. Involve defense procaronent 

3. Involve classified information. 

4. Involve sensitive countries. 


Ifrovide the amoant ei nevemie derrmd from foreign sources. This should be provided by 
countiy. Also, state the time frame, e.g, fiscal year ending December 31, 1992, during which the 
revenue was doived. This shcmld indude revenue from all foreign sources, e.g., subsidiaries, 
equity income derived frotn your interest in less than wboUyHOwned subsidiaries, export sates, 
divesthures to foreign interests, royalties from licensing and patent agreem^its, dividends from 
foreign stock holdings, and investnient or real estate. Compliance with export license 
requirements and international traflSc in aims regulations (ITAR) requiremmits must be 
acknowledged, if applicahle. 

1b addirion, due to the political senarivityof some countries, the Department of Energy requires 
that you provide the following information if you derive revenue and have other uadwstandtngs or 
arrangements with sensitive coumries: 


1 . The amount of intemationa! and export revenue. 

2. The QTte of service or product provided (be specific - show whether they are 
conanerdal in tiature or involve defense procurement). 

3. Conq)liance with export license and ITAR requiremeits, if applicable, 

4. Any other involvement not covered by the pritm two elements of this quesaon. 


NOTE: Inf ortnadon provided must be auMted inferttuOioH, and NOT MORE THAN ONE 
YEAR OLD. 

Question l^anber 6. Is your organitadem indebted to foreign interetSS? 


R^ottalll 


Provide the following iaformaritm: 
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1. The amount and type of indebtedness. 

2. If any debentures are convertible, explain under vtdiat drcumstances. 

3. Tbe name(s) of the lending institution(s) and the country (les) in which they are 
located. 

4. What collateral, if any, has been furnished or pledged. 

5. Tbe total line of credit available from these lending institutions. 

6. What percentage of your current assets does this indditedness represent? 

7. If you have a worldwide line of credit available, udiat is the total line of credit 
available &om foreign sources? 

NOTE: If you own other entities, you must provide consolidated Uformation for tdl of your 
wholly- and nugority-owned subsidiaries (foreign and domestic). 

GENERAL GUIDANCE 

The Department of Energy Operations OfiSces or Held Offices are required to include a foreign 
ownersUp, control, or influence (FOCI) review as part of their security review of Cooperative 
Research and Devdopment Agreements involving Participant access to dassifled infinination, 
access to special nudear materials', or unescorted access to security areas within D^artmental 
fidlities. If a Cooperative Research and Devdopmem Agreement does not involve access to 
classified information, special nudear materials, or secure Polities, a FOCI review is not required 
to meet the Department’s national security obligations as mandated by the Atomic Energy Aict of 
1954, as amended^ 

In those cases requiring a FOCI review, h is required that the prospective partner’s response to 
the deven FOCI questions, induding required ad^tional information and ^ certification, be 
received by the Department of Energy prior to approval of the assodated Jtnnt Work Statement. 
These materials should be submitted as early as posable to the normal Joint Work 
Statement/Cooperative Research and Devdopment Agreement contact at tbe Department of 
Energy, for referral to the Safeguards and Security point of contact so that the FOCI review 
process may be initiated expeditiously. If a propos^ Joint Work Statement is received by the 
operations office prior to submission of the needed responses to tbe FOCI questions, or a 
proposed Cooperative Research and Devdopment Agreement is recdved prior to completion of 
the FOCI review and resolution of outstanding issues, the operations office must dedde whether 
to return the Joint Work Statement or Cooperative Research and Devdopment Agreement for 
further information or to disapprove it’. 

In general, no Cooperative Research and Devdopment Agreement involving access to classified 
infonnation, access to special nuclear materials, or unescorted access to security areas of 


Vcr tbe paposesaftfMseguideltnes.^ecuIauclearmiUru2srittUrae«) quantities as defined m iOCFRPtnTlO. 

^.tfsaindividnal hes the ebility ead^cr cfiporOBiity to ebuin accea to riiisififd mfemattion or muter by bwng m • piece wfaere sudi 
ofimstion or msner is aeeessiUe, and, if tbe. security measures wfakb are in ftree do Boe ESSffi ^ piniDg of eeoees to tbe eUssiSed inftRnaxioo or 
mfficr, then die FOa mview BMist be cooqileted regiidlest of whether tbe Cooperative Reseanb and Developiiiem Apeentent involves classified maser 
orinfonnaiioa 



. mfonnetioo to make ao approval^dis^piova] dectsieiL 


ss 
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Departmental &d]ities will be ^proved until the FOCI review is complete and all FOCI issues are 
resolved. One option, available at operations office discretion, is to phase the work in such a way 
that undassffied activities are initiated in an earlier phase than those requiring access to classified 
information, special nuclear materials, or security areas of Departmental fficilities. Approval of 
unclassified phases of the work could precede the completion of the FOCI determination. 
Approval of phases of the work involving classified information, special nuclear materials, or 
unescorted access to security areas of Departmental facilities must await the FOCI determination 
and resolution of any FOCI issues. The operations office may require additional justification fi-om 
Management & Operating contractors to address the risk associated with terminating a 
Cooperative Research and Development Agreement between phases. 

Implementation of the FOCI review should be done in a manner which ensures that the stamtory 
deadlines for the Departmerrt of Energy’s processing of Joint Work Statements arid Cooperative 
Research and Development Agreements are met. Information submitted by the parmer as 
required pursuam to the FOCI review shall be treated by the Management and Operating 
Contractor and by the Department of Energy, to the extent permitted by law, as business or 
financial information submittedjn confidence to be used solely for purposes of evaluating FOCT. 

For Cooperative Research and Development Agreements involving access to classified 
information or special nuclear materials, or unescorted access to security areas of Departmental 
facilities, the Cooperative Research and Development Agreement must contain provisions which 
assure that changes in the partner’s FOCI status are promptly reported over the term of the 
agreement. ' In cases where a partner reports such changes or if ^ret^fii^eam have passed 
since any previous FOCI determination, the Management and Operating Contractor shall forward 
diat information to the Department of Energy according to its e^iished procedures for FOCI 
review. Certsun changes in the FOCI status of the parmer in an approved Cooperative Research 
and Development Agreemmt could result in direction fi'om security organizations that access of 
the partner to classified information, special nuclear materials, or security areas of Departmental 
facilities be limited. The authority to limit access is inherent in operative Department of Energy 
orders. If the parmer becomes subject to FOCI and carmot, or chooses not to, avoid or mitigate 
the FOCI problem, and the parmer’s access to classified information is essential to continuation of 
the collaborative work, the Management and Operating Contractor shall provide notice of 
termination according to Article XXX of the Cooperative Research and Development Agreement 
and expedite the orderly shutdown of collaborative work. 


^Nolfaii^BtfiBeiudneerdievcstheobliptiontoaddnascitbacossidentioassucfauexpoitceiaroIorUS.coa^etitivaMssusues. &oad 
concents about extfting U S. coxqtetitiveDes policies and procedures should be referred to the dtaiiperscm of the Departmeot of EMrgy Technology 
Transfer Coomhtee for discusiioD. 
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AnoendlxB: 

U. S. COMPETrnVENESS WOBK SHEET 

(for Use in Resolving Issues of U.S. Competitiveness R^arding 

Prospective Technology Transfer Agreements and Partners at DOE Laboratories) 

The Government, in fimding CRADAs, is seeking to transfer technology to companies with signilicant 
manufacturing and research fecilities in the United States in a way which will provide short and long teiin 
benefits to the U.S. economy and the industrial competitiveness of such companies. 

The prefetred benefit to the U.S. economy is the creation and mainteiiance of manufecturing capabilities 
and jobs within the U. S. 

1 . Will die Participant(s) agree, as part of the CRADA, to substantially manufacture any products or 
use any processes or perform any services in the United States incoiporating or resulting from ■ 
inventions, copyrights, mask works or protectable data arising fiom the CRADA work in which the 
Paitidpant(s) has some commerciai ri^its? Ye s N o 

2. If no, Patticipant(s) must furnish a description of specific economic or other benefits to the U.S. 
economy which are related to the commercial use by Participant(s) of the technology being funded 
under die CRADA and which are commoisurate with the Government's contribution to the 
proposed work. 

3 . The above-described agreement and/or description of benefits will be provided by the laboratoiy to 
dm operations office before submission of the Joint Work Statement by the laboratoiy to the 


Such bmiefits may include one or more of the following: 

□ Direct orindirect investment in U.S.-based plant and equipmem. 

□ Creation of new and/or higher quality U.S.-based jobs. 

□ Enhancement of the domestic skills base. 

□ Further domestic development of the technology. 

□ Significam reinvestmem of profits in the domestic economy. 

□ Positive impact on the tJ.S. balance of payments in ternis of product and service exports as well as 
fiareign licensing royalties and receipts. 

□ Appropriate recognition of U.S. taxpayer support for the technology, e.g., a quid-pro-quo 
commensurate with the economic braefit that would be domestically derived by the U.S. taxpayer 
fi'om U.S.-based manufecture. 

D Cross-licensing, sublicensing, and reassignment provisions in licenses which seek to maximize the 
benefits to the U.S. taxpayer. 
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Appendix C : 


ABSTRACT FORMAT DESCRIPTION 

(Character limit for any one field: 2,000) ■ 
(Character limit for all information: 9,000) 
Text only; no diagrams or flowcharts 


Due to the difOnoca ia tat aad complexity imoDg softwire peckAgee aad ^ pne n^pcntfing diSereDCcs ia their respective docuBKatalioo 
requirenieoB, A iqsecificfixin for tile required Abstnctdocumecthss not been provided lasteed, this Abstract Fonaat Desaiptioo coauias « lisiag of 
the data eleavats required for the Abstract aad a brief description of each dsttclonenL The person assembling the submittal packag: is eiqiected to 
create the Abstract docomeat using a text editor. Please note that each of the listed data elements is REQUIRED, aad a response for d^ 

MUST be inrhxiwl ia the completed Abstract 

L UeBtiScatioD. Provide the following two fields to be uaed to uniquety identify the softwm The software acronym plus the short crKWIC 

Otaywords in context) title will be combmed to be used as the ideotifijatioo of the softwire. 

Softwere Acronym Qiaut 20 charactm). The name given to the main or major segment ^atodule packaged usually becoms the aame of 
the code package. Ifaa appropriate name ti not obvious, inras one whkh it related to the contents. 

Short or KWIC title (limit SO characten). Thin title rfmuM tnll «nmgrt«ng wf wfur* Iiffl» nymiww g«lr»ilnttr«ml m^riwvl 

er any faflure tint distinguishrs this code paAtgt from another. It should be telegnqdnc in stjie, no extraneous desoriptan, but more 

thaaasoiagofkeywordtandpfataaes. The word "code" (alooe) aad "proyam** do not beloogia a description of a code ’^nckage." 

2. AjBtil0rName(t) and Affiliations. Lkl nthor^n) or eMtfntMWc) fftHnwed hy the orpntmtinmnl nffiltatici If more than ODt 

afttlitiilfi k ap^enhU pi— ■■ !»» ■.itfcwj. imM. Hxir nARKti/... 

3. Stftware Completion Date, list app rox h aite date(s) that the versoa of tin executable iBodulc(s), wfakh will be created by the 
proyam modt^ was' first used ia aa ^iplicatiott envitoomeoL 

4. BritfDeacr^aa. BrieSy describe the puipaee of the eonyutcr program, stele the ixobbaa being solved, aad summarize the proytm 
fi a rt c i os and c ap a bi li t i ei . Thta will be the primary field taed for aaDOuaccrmatpurpoeea 

5. MetfaedofSotution. FrovideasbortsummaryoftfaeiDsti>ematicaltBetbods,eagineerii^priacipies,auineticalalgoiitfams,aDdprooedures 
in corporated atfo the software. 

6. Campuici<t) for wliicb software is wratea. Ustlhee«nptaer(sXle„lBM3033,VA3a220,VAX,IBMPC.eBwfaicfalhisiufamittalpackige 
wUIrua. 

7. Opcratmg System. Indicate the operating system used, release number, and any deviations or exceptions, ie., is titeoperstiag system 'off the 
shelf with DO ffiodificatiens, or faiatite operating system been ODodified/cuitemized. lfmodified,ixitemodt&catioBstnfieldl!. 

8. ftogt ei m nm g l <a n g iug e(t) Used. Indicate the progr amm ing language(s) in wfaidi the software is wtiBto along with the a pp rox im ate 
percentage (in parembesa) eS each used. For example, FORTRAN IV (9SHX AsaeaAIer (S%X 

9. Softwere limitations. Provide a short paragraph on any restrictiots implied by storage allocatioii, tifh as the number tS energy 

groups and mesh points, as well as those due to apptoximatiofB used, suefias implied argumeat-nage Imutationa. Also to be used to *"<*^'*«** 
the maximum nun^er of users, etc. or other limitaticcB. 

10. Xhnque Features of the Software. Hi^i^ the advantages, distinguishing features, or speda] eapabiiities^^iidi may influence the user to 
select this package over a number of similar packages. 

11. Related aad Auxiliary Software. Ifthe software supersedes or is an extension ofeariier software, idemify the origiiuUsfftware here. Identify 
any programs not considered an integral part of this software but used in conjunction with it (e.g, for preparing in pn <*•'*, plotting results, or 
coupled through use of external date filesX Note similar library software, when known. 

12. Other Programming w Operating Information or Restrictions. Indicate file nantiz^ cooventioos used, e.g., (filc»ame).DOC (DOC is a 

filertame extension normally used to indicate a documeniatioa fileX addhional subroutines, functim libtnies, iww lutfnn support software, or 
any special routines required fix operation of this package other than the operating system and programming requirements listed in 

ottofields. Ifproprietary software is required, this should also be iodicai^ 

13. Hardware Requirements, list hardware and installation e n v ir o nm ent requiremems necessary ftr full utiliwirtp of the software. Include 
moDory and RAM requirements, in addition to any nonstandard feanires. 
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Time Rc^uiraiicntt. ny ton 


package. <}tvecnQu^detailteenaUetbepateBtia]iisertoe 0 iiBateAaexacutioDliiiieftra|jvcDGfaoioeafpfppampafatBe(en(e.g, 5 *lO 


Rc&raices. TiacftarifrBofpertiiwitpublkaticwa. Lift (by anker, tide, r^octmaber, bar code erardemiBidMrifaviiiable, and due). 

arr tn hg hmierm Horum irtn tiun 


(a) Rc&rcacedc icun i e i tt i that are provided widiflia fwbBBn a l package. 

(^) Any additiooalbadcpouadRfinaceiBetarialagCDenIfy available. 


CatagefUatioD and Keyworda. 

a. Sulyrt Cl a ^caii on Coda»Cboaa a faro jbeSobjaagaa iififatic o Guide (^yaadixEofESTSC-l),tfataco»lancr coda 

dciigBitienitiebcauppiiadbytfaafubnBttcr. 


b.. Kcywwrda-SobmitteraAoiildiDdudekeywciAai taken fiom die ESTSCtteaanrni lilting (Appendix FcfESTSC-I). 

Kejninrda cfaocea that are not on the list ^ be subject to LSISC approval before being add^ to the tbetaunu. Suha^ca 
rovnion lista will be availed ygrsf; wfy «i«<» *<*11 ■tWitM.w 1 wwiaiAtg ^5^ 



Note: The box above indicates data elements that will be detemiined by ESTSC, 

consisting of data extracted from other information provided withjn the submittal 
package. 
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Appendix C 

DOE-APPROVED 
CRADA LANGUAGE 

(To be provided to potential Participants 
on first contact, such as handouts at conferences and trade shows) 


Article I; DEFINITIONS 

Article H: STATEMENT OF WORK 

Article ffl: TERM, FUNDING AND COSTS 

Article IV; PERSONAL PROPERTY 

Article V: DISCLAIMER 

Article VI: PRODUCT LIABILITY 

Article VH: OBUGATTONS AS TO PROPRIETARY INFORMATION 

Article Vffl: OBUGATIONS AS TO PROTECTED CRADA INFORMATION 

Article IX; RIGHTS IN GENERATED INFORMATION 

Article X: EXPORT CONTROL 

Article XL REPC»ITS AND ABSTRACTS 

Article XH: PRE-PUBUCATION REVIEW 

Article XIIL COPYRIGHTS 

Article XIV: REPORTING SUBJECT INVENTIONS 

Article XV: TITLE TO SUBJECT INVENTIONS 

Article XVI: FILING PATENT APPUCATIONS 

Article XVH: TRADEMARKS 

Article XVni: MASK WORKS 

Article XDC: COST OF INTELLECTUAL PROPERTY PROTECTION 

Article XX: REPORTS OF INTELLECTUAL PROPERTY USE 

Article XXI; DOE MARCH-IN RIGHTS 

Article XXE: US. COMPETITIVENESS 

Article XXm; ASSIGNMENT OF PERSONNEL 

Article XXIV: FORCE MAJEURE 

Article XXV; ADMINISTRATION OF THE CRADA 

Article XXVL RECORDS AND ACCOUNTING FOR GOVERNMENT PROPERTY 
Article XXVH: NOTICES 
Article XXVI1I:D1SPUTES 

Article XXIX; ENTIRE CRADA AND MODfflCATIONS 
Article XXX: TERMINATION 
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Q7. You stated on page 4 of your prepared testimony that “[l]icensing of Government- 
owned patents is authorized by 35 U.S.C. 207-209, and implemented by Government- 
wide regulations issued by the Department of Commerce, 37 CFR 404.” 

Please provide a copy of these documents. 

A7. Attached are copies of the texts of 35 U.S.C. 207-209 and 37 CFR 404. 
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Q8. You also stated on page 4 of your prepared testimony that “DOE implemented the 
cost sharing requirements of EPACT immediately upon enactment, and issued final 
guidelines in March 1996 by Acquisition Letter 96-04 and Financial Assistance Letter 
96-01.” 

Q8a. Please provides copies of Acquisition Letter 96-04 and Financial Assistance 
Letter 96-01. 

A8a. Attached are copies of the texts of Acquisition Letter 96-04 and Financial Assistance 
Letter 96-01. 



No. 

Dm* atfxfc i« ItM 



DcpMtawiit of Dwrsy 
AcqatiMoo llegutalkMi 


ACQUISITION LETTER 


aomm 

T»ts AcquisUtoa LttUr U Um« 4 by tb# Prot«rto*nt Ucc«tiv( pwryiont U i 
dtlMttlM fr#« th« Stcrcttry tnb und*r tb# Mtbority bf tht Oipbrtsifil df 
c««r)y AcoiUitton Rofulittan (DEM) subiKtldny tO). MI-70 «M Ml. 301-7]. 


I, teatU- 7b* of tbis teOHliUlon Kttor It U yrroiid* 

WTtwtttldM 9«*0«tK* •« ucttObi 3001 •M 3007 of W* £n»»v Policy 
Act, IFMctI 42 W.S.C. 11047 for ocoo'*'!'** brontx. 

II. lUfhoriiMid loctlon* 3001 Md 3002 provide gtoeril prowliloit covorlng 
t»* roiojrch, dnelooncnt. Otooattrotlon. am! coapirclil ipp^^cotlOfi 
octivltlot to bo corrlod out under fPAct. loctloo 3001 otlhorltis t0« 
Stcretory to torry out rotoorcb. dovolopoint, oeoonttrotlon tnd 
CMOorctol oppileatloo progrtoo tbrougb tbo ooo of contracts, 
cooporativo aproiooiti. grants, cooperative reioarcb and davolooooot 
agreioentt. and Joiot vonturos. It alto extends the protection of 
infomatleo coiorag* of tb* ilevonion-llydlor TochMiogy Innovation Act 
of IMO, lb U.S.C. 3710 a(e|<71 to niaorch. dnelopMnt, dOMAStratlon, 
and cooBircial applKotioo pregraas and Ktivltics uvder CPAct. 

Section 3002 inpoios cast sharing rtgulrownts for soeb actlvttlo*. 

For rotoarcb and devolopoot prp^OBt, th* Secretary shall rogulro a 
coamltaonl fro non-Fodoral sources of at loost 20 porcant of th* cost 
of the proycct. for dOMnstratloo aod caaacrctol aoplicotion 
prograu. tb* Socretiry shall ro^lro at loast M porcont of the costs 
directly and spoclflcally rolatcd to ony Pownstratlpa or coMrclal 
application projeci to b* provldod fro» noo-federal sources 

iho Socrotary oay roPuc* or olsoloat* ta* oon-fodoral rogulrouant for 
cost sharing for rotearth tnd dnvol o pnent prograos if tho Socrotary 
Potorolnos that th* rtsearcA tnd dovolopoont Is of a basic or 
fundoaonttl oator*. For dononstratlon and connerciti application 
prograot, th* Secrotory nay rodut* lb* non FoPeral rogotrooent If th* 
rodoction it noenssary and appropriat* tontidorlog th* tochaolaglcal 
nshs involved In th* project and th* project as oocossary to uaot tb* 
abjoctlvos of EPAct. 
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AL 96-04 (3/08/96) 

In calculating the amount of the non-Federal commitment, the Secretary 
shall include cash, personnel, services, equipment, and other resources. 

III. Guidance . 

A. AoDlicabilitv 

The requirements of Sections 3001 and 3002 apply to contracts for 
research and development, demonstration, and commercial application 
projects under an EPAct covered program which are made on or after 
October 24, 1992, the effective date of EPAct. 

Any new contracts awarded after the effective date of this 
Acquisition Letter must contain the cost sharing requirement. 

The Department of Energy has determined that programs executed under 
the authority of the Small Business Innovation Research and Small 
Business Technology Transfer programs are not covered under EPACT. 

B. Contracting Officer Responsibilities . 

Contracting officers shall include the following information in any 
solicitation for research and development, demonstration, and commercial 
application programs covered under EPACT: 

(1) Protection of Information. The provisions of Section 12(c)(7) of 
the Stevenson-Wydler Technology Innovation Act of 1980, relating to the 
protection of information, shall apply to research, development, 
demonstration, and commercial application programs and activities under 
this Act. These provisions specify: 

0 The protection from public disclosure of trade secrets or 
financial or commercial information that is privileged or 
confidential and obtained in the conduct of research or as a 
result of activities under this Act from a non-Federal party to a 
covered contract. 

0 The protection from public disclosure, for a period of up to five 
years from development, of information resulting from the contract 
that would be a trade secret or commercial or financial 
information that is privileged or confidential if the information 
had been obtained from a non-Federal party to a covered contract. 
This protection from public disclosure includes exemption from 
disclosure pursuant to 5 U.S.C. 552(b) (The Freedom of Information 
Act. ) 

The Contracting Officer shall coordinate with DOE Patent Counsel prior 
to award of any contract covered under EPAct to assure appropriate 
intellectual property provisions. In no event shall the Contracting 
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AL 96-04 (3/08/96) 

Officer construe the data protection provisions to apply to information 
or data generated by M&O contractors under their prime contract with the 
Department. 

(2) Cost sharing requirement. Contractor proposals must show the 
requisite cost sharing commitment. The following is suggested language 
which could be included in solicitations. 

Cost Sharing Requirement 

EPACT 3002 requires a cost sharing commitment of 20 percent 
from non- Federal sources for research and development projects. 

For demonstration or commercial application projects, the cost 
sharing requirement from non-Federal sources is 50 percent. Your 
cost proposal must show the breakout between Federal and 
non-Federal sources and how you propose to meet the cost sharing 
requirement. The non-Federal share may include cash, personnel, 
services, equipment, and other resources. 

All cost sharing or matching contributions, including cash and 
third party in-icind, shall meet the following criteria: 

(1) are verifiable from the contractor's records, 

(2) are not included as contributions for any other federally- 
assisted project or program, 

(3) are necessary and reasonable for proper and efficient 
accomplishment of project or program objectives, 

(4) are allowable under the applicable cost principles, 

(5) are not paid by the Federal Government under another award, 
except where authorized by Federal statute to be used for cost 
sharing or matching. 

Values for contractor contributions of services and property shall 
be established in accordance with applicable cost principles. 

Volunteer services furnished by professional and technical 
personnel, consultants, and other skilled and unskilled labor may 
be counted as cost sharing or matching if the service is an 
integral and necessary part of an approved project or program. 
Rates for volunteer services shall be consistent with those paid 
for similar work in the contractor's organization. In those 
instances in which the required skills are not found in the 
contractor organization, rates shall be consistent with those paid 
for similar work in the labor market in which the contractor 
competes for the kind of services involved. 


3 
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AL 96-04 (3/08/96) 

In addition to including the appropriate information in solicitations, 
the contracting officer must also ensure that the award document 
incorporates the cost sharing requirement and the cost sharing is 
obtained. 

C. Waiver of cost sharing requirement. 

The Secretary has delegated the authority to make the determinations 
waiving the section 3002 non-Federal cost sharing requirement to the 
Deputy Assistant Secretary for Procurement and Assistance Management. 

The Deputy Assistant Secretary for Procurement and Assistance 
Management, by separate document, redelegated authority to make 
EPAct cost sharing determinations to the Heads of Contracting Activities 
(HCAs) and, with respect to the financial assistance under the Office of 
Energy Research Program Rule, 10 CFR Part 605, to the Director, Office 
of Energy Research. 

Any determination waiving or reducing a cost sharing requirement must be 
based on the section 3002 criteria. For research and development 
programs, DOE must determine that the research and development is of 
a basic or fundamental nature. 

For demonstration and commercial application programs, the determination 
must show that the reduction is necessary and appropriate considering 
the technological risks involved in the project and the project is 
necessary to meet the objectives of EPAct. This determination should be 
based on demonstrated results of activities such as the following: 

(1) solicitations. The contracting activity has attempted to 
obtain cost sharing, but industry and others did not respond to the 
solicitation. 

(2) other studies. Market surveys or other studies have been 
conducted which provide significant data that commercial organizations 
are not willing to participate in the financial assistance program or 
other activity because of the cost sharing requirements. 

IV. Effective Date . This Acquisition Letter is effective upon issuance. 

V. Expiration Date . This Acquisition Letter will remain in effect until 
cancelled. 

VI. Covered Programs . The attached listing identifies EPAct covered 
programs . 
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Attachment 

rOVERED PROGRAMS- S 3002 EPACT 

SECTIONS 

Fossil Energy R & D 

Coal All Programs Including § 1301-1312 

Coal-fired Diesel Engines § 1302 

Clean Coal, Waste-To-Energy §1303 

Nonfiiel Use of Coal § 1304 

Coal Refinery Program § 1 305 

Coalbed Methane Recovery § 1 306 

Metallurgical Coal Development §1307 

Utilization of Coal Wastes § 1 308 

Underground Coal Gasification § 1 309 

Low-rank Coal Research and Development § 1 3 1 0 

Magnetohydrodynamics § 1 3 1 1 

Oil Substitution Through Coal Liquefaction § 13 12 

Clean Coal Technology § *321 
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EPACT 

SECTIONS 


§2011 

§2011 

§2011 

§2011 


Advanced Extraction & Process Tech All Programs Including: 

§2011 

Geological Science/Extract Research 

§2011 

SPT Technology/Environmental Research 

§2011 

University Geoscience Research 

§2011 

Oil Shale All Programs: 

§2012 

Gas 


Natural Gas Research All Programs Including: 

§2013-2015 

Resource & Extraction 

§2013,2014 

Delivery & Storage 

§2013,2014 

Utilization 

§ 2013, 2014 

Environmental Research & Regulatory Analysis 

§2013,2014 

Midcontinent Energy Research Center* 

§2013,2015 

Fuel Cells All Programs Including: 

§2115 

Advanced Research 

§2115 

Phosphoric Acid Systems 

§2115 

Molten Carbonate Systems 

§2115 

Advanced Concepts 

§2115 


§ 2021-2025, 
2027, 2028, 
2112 

§ 2021, 2023 
§2021 
§ 2021,2112 
§2021,2025 
§2021 
§2021 


Energy Conservation 

Transportation All Programs Including: 


Alternative Fuels Utilization 

Materials Development 

Heat Engine Development 

Electric £ Hybrid Propulsion Development 

Implementation & Deployment 

Mcmagement 



Petroleum 

Enhanced Oil Recovery All Programs Including: 
Heavy Oil 
Light Oil 
Tar Sands 



277 


Management-Cc^ital Equipment §2021 

Advanced Automotive Fuel Economy § 2021, 2022 

Biofuels User Facility* §2021,2024 

Advanced Diesel Emissions Program * §2021, 2027 

Telecommuting Study * § 202 1 , 2028 

Utility All Programs Including: §2101 

Integrated Resource Planning § 2101 

Program Direction-IRP § 2 1 0 1 

Energy Management Control §2101 

Industry All Programs Including: §2101-2108 

Industrial Wastes § 2101 

Municipal Solid Wastes § 2 1 0 1 

Cogeneration § 2101 

Electric Drives §2101,2105 

Materials Processing §2101,2107 

Separations §2101 

Sensors & Controls §2101 

Bioprocessing §2101 

Enabling Materials § 2 1 0 1 

Improved Combustion Efficiency §2101,2107 

Process Heating & Cooling § 2101, 2102 

Implementation & Deployment § 2 1 0 1 

Management § 2 1 0 1 

Management-Capital Equipment § 2 1 0 1 

National Advanced Manufacturing Tech Initiative* § 2101, 2202 

Pulp & Paper* §2101,2103 

Steel, Aluminum, and Metal Research* § 2101, 2106 

Energy Efficient Environmental Program * §2101, 21 08 

Buildings All Programs Including: §2101-2108 

Solar Technologies § 2101 

Materials iSc Structures § 2 1 0 1 

Lighting & Appliances § 2 1 0 1 

Heating & Cooling Equipment § 2 1 0 1 , 2 1 02 

Irtdoor A ir Quality § 2 1 0 1 

Building Systems Research § 2 1 0 1 

Federal Energy Management Program § 2 1 0 1 

Implementation & Deployment § 2 1 0 1 

Management § 2101 

Management-Capital Equipment § 2 1 0 1 
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Advanced Buildings for 2005* § 2101, 2104 

Energy Supply R & D 
Energy Research 

Fusion Energy All Programs Including: § 21 14 

Confinement Systems § 21 14 

Development & Technology § 21 14 

Applied Plasma Physics § 2 1 1 4 

Planning & Projects § 21 14 

Inertial Fusion Energy § 21 14 

Program Direction-Op Exp § 2114 

Capital Equipment & Construction §2114 

Basic Energy Sciences All Programs Including: § 2203 

Materials Sciences § 2203 

Chemical Sciences § 2203 

Energy Biosciences § 2203 

Engineering & Geosciences § 2203 

Applied Math Sciences § 2203, 2204 

Advanced Energy Projects § 2203 

Advanced Neutron Source § 2203 

Program Direction § 2203 

Capital Equipment § 2203 

Advisory <£- Oversight/Program Direction § 2203 

Energy Research Analysis § 2203 

University c£- Science Education Programs § 2203 

Experimental Program to Stimulate Competitive Research* § 2203 

Laboratory Technology Transfer § 2203 

Multi-Program Laboratory Support § 2203 

Nuclear Energy 

Light Water Reactor § 2123, 2126 

Advanced Reactor R&D §2121, 21 22 

2124, 2126 

Facilities § 2126 

Solar & Renewables 

Solar & Other Energy All Programs Including: § 2021, 2026, 

§2111,2117 

Photovoltaics § 21 1 1 

Biofuels § 2021 

Solar Technology Transfer §2111 

NREL §2111 



279 


Program Direction- Other Solar Energy 
Solar Building Technology Research 
Solar Thermal Energy Systems 
Wind Energy Systems 
Ocean Energy System 
International Solar Energy Program 
Resource Assessment 
Program Support 

Geothermal 
Hydrogen Research 

Electric Energy Systems including: Superconductivity 
Energy Storage Systems 

Environmental Restoration & Waste Management 

Facility Transition-Fast Flux Test Facility 

Civilian Waste R & D 

Electric & Magnetic Fields Research 
and Public Dissemination Program* 

Spark M. Matsunga Renewable Energy 
& Ocean Technology Center* 

•Direct citation from Title XX-XXIIl. 


§2111 

§ 2111 . 

§2111 

§2111 

§2111 

§2111 

§2111 

§2111 

§2111 

§2026 

§ 2117,2111 

§2111 


§2116 

§2113 


§2118 


§ 2111,2119 
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repArlment of Energy Kn. 96-01 

D«te_HaixiLA_i 996 


Financial Assistance Letter 


Authority 

This Financial Assistance Letter is issued by the Procurement, Executive pursuant to a 
delegation from the Secretary. 



I. Purpose The purpose of this Financial Assistance Letter is to provide 
implementation guidance on sections 3001 and 3002 of the Energy Policy Act, 
(EPAct) 42 U.S.C. 13542 for financial assistance awards. 

II. Background Sections 3001 and 3002 provide general provisions covering the 
research, development, demonstration, and commercial application activities to 
be carried out under EPAct. Section 3001 authorizes the Secretary to carry out 
research, development, demonstration and commercial application-programs 
through the use of contracts, cooperative agreements, grants, cooperative 
research and development agreements, and joint ventures. It also extends the 
protection of information coverage of the Stevenson-Wydier Technology 
Innovation Act of 1980, 15 U.S.C. 3710 a{c){7) to research, development, 
demonstration, and commercial application programs and activities under EPAct. 

Section 3002 imposes cost sharing requirements for such activities. For 
research and development programs, the Secretary shall require a commitment 
from non-Federal sources of at least 20 percent of the cost of the project. For 
demonstration and commercial application programs, the Secretary shall require 
at least 50 percent of the costs directly and specifically related to any 
demonstration or commercial application project to be provided from non- 
Federal sources. 

The Secretary may reduce or eliminate the non-Federal requirement for cost 
sharing for research and development programs if the Secretary determines that 
the research and development is of a basic or fundamental nature. For 
demonstration and commercial application programs, the Secretary may reduce 
the non-Federal requirement if the reductio.i is necessary and appropriate 
considering the technological risks involved in the project and the project is. 
necessary to meet the objectives of EPAct. 
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III. Guidance . 

A. Applicabtlitv 

The requirements of Sections 3001 and 3002 apply to grants and 
cooperative agreements for research and development, demonstration, 
and commercial application projects under an EPAct covered program which 
are made on or after October 24, 1992, the effective date of EPAct. 

For the purpose of the cost sharing requirements under Section 3002, 
financial assistance actions awarded prior to October 24, 1992, 
will not be subject to a cost sharing requirement unless the project is 
proposed for a renewal award. For financial assistance actions awarded 
on or after the effective date- of EPAct, for which no cost sharing was 
obtained, cost sharing must be required for the next continuation of the 
project. 

The Department of Energy has determined that programs executed under 
the authority of the Small Business Innovation Research and Small 
Business Technology Transfer programs are not covered under EPACT. 

B. Contracting Officer Responsibilities . 

Contracting officers shall include the following information in any 
solicitation for research and development, demonstration, and commercial 
application programs covered under EPACT: 

(1) Protection of Information. The provisions of Section 12(c)(7) of 
the Stevenson-Wydler Technology Innovation Act of 1980, relating to the 
protection of information, shall apply to research, development, 
demonstration, and commercial application programs and activities under 
this Act. These provisions specify: 

0 The protection from public disclosure of trade secrets or 
financial or commercial information that is privileged or 
confidential and obtained in the conduct of research or as a 
result of activities under this Act from a non-Federal party to a 
financial assistance award. 

0 The protection from public disclosure, for a period of up to five 
years from development, of information resulting from the 
financial assistance activities that would be a trade secret or 
commercial or financial information that is privileged or 
confidential if the information had been obtained from a non- 
Feder.al party to a financial assistance award. This protection 
from public disclosure includes exemption from disclosure pursuant 
to 5 U.S.C. 552(b) (The Freedom of Information Act.) 


2 
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The Contracting Officer shall coordinate with DOE Patent Counsel prior 
to award of any financial assistance covered under EPAct to assure 
appropriate, intellectual property provisions. 

(2) Cost sharing requirement. Financial assistance applications must 
show the requisite cost sharing commitment. The following is suggested 
language which could be included in solicitations. 

Cost Sharing Requirement 

EPACT 3002 requires a cost sharing commitment of 20 percent 
from non-Federal sources for research and development projects. 

For demonstration or commercial application projects, the cost 
sharing requirement from non-Federal sources is 50 percent. Your 
application budget must show the breakout between Federal and non- 
Federal sources and how you propose to meet the cost sharing 
requirement. The non-Federal share may include cash, personnel, 
services, equipment, and other resources. 

All cost sharing or matching contributions, including cash and 
third party in-kind, shall meet the following criteria: 

(1) are verifiable from the recipient's records, 

(2) are not included as contributions for any other federally- 
assisted project or program, 

(3) are necessary and reasonable for proper and efficient 
accomplishment of project or program objectives, 

(4) are allowable under the applicable cost principles, 

(5) are not paid by the Federal Government under another award, 
except where authorized by Federal statute to be used for cost 
sharing or matching. 

Values for recipient contributions of services and property shall 
be established in accordance with applicable cost principles. 

Volunteer services furnished by professional and technical 
personnel, consultants, and other skilled and unskilled labor may 
be counted as cost sharing or matching if the service is an 
integral and necessary part of an approved project or program. 
Rates for volunteer services shall be consistent with those paid 
for similar work in the recipient's organization. In those 
instances in which the required skills are not found in the 
recipient organization, rates shall be consistent with those paid 
for similar work in the labor market in which the recipient 
competes for the kind of services involved. 


3 
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Additional guidance regarding cost sharing or matching provisions, is 
contained in 10 CFR 600.123 and 10 CFR 600.224 for financial assistance 
recipients. 

In addition to including the appropriate information in solicitations, 
the contracting officer must also ensure that the award document 
incorporates the cost sharing requirement and the cost sharing is 
obtained. 

C. Waiver of cost sharing requirement. 

The Secretary has delegated the authority to make the determinations 
waiving the section 3002 non-Federal cost sharing requirement to the 
Deputy Assistant Secretary for Procurement and Assistance Management. 

The Deputy Assistant Secretary for Procurement and Assistance 
Management, by separate document, redelegated authority to make 
EPAct cost sharing determinations to the Heads of Contracting Activities 
(HCAs) and,' with respect to the financial assistance under the Office of 
Energy Research Program Rule, 10 CFR Part 605, to the Director, Office 
of Energy Research. 

Any determination waiving or reducing a cost sharing requirement must be 
based on the section 3002 criteria, for research and development 
programs, the DOE must determine that the research and development is of 
a basic or fundamental nature. 

For demonstration and commercial application programs, the determination 
must show that the reduction is necessary and appropriate considering 
the technological risks involved in the project and the project is 
necessary to meet the objectives of EPAct. This determination should be 
based on demonstrated results of activities such as the following: 

(1) solicitations. The contracting activity has attempted to 
obtain cost sharing, but industry and others did not respond to the 
sol icitation. 

(2) other studies. Market surveys or other studies have been 
conducted which provide significant data that commercial organizations 
are not willing to participate in the financial assistance program or 
other activity because of the cost sharing requirements. 

IV. Effective Date . This Financial Assistance Letter is effective upon 
issuance. 

V. Expiration Date . This Financial Assistance Letter will remain in effect 
until cancelled. 

VI. Covered Programs . The attached listing identifies EPAct covered 
programs. 


4 
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Attachment 

rOVERED PROGRAMS- S 3002 EPACT 

SECTIONS 

Fn«sil Energy R & D 

Coal All Programs Including § 1301-1312 

Coal-fired Diesel Engines § 1302 

Clean Coal, Waste-To-Energy § 1303 

Nonfuel Use of Coal §1304 

Coal Refinery Program §1305 

Coalbed Methane Recovery § 1306 

Metallurgical Coal Development § 1307 

Utilization of Coal Wastes § 1308 

Underground Coal Gasification § 1309 

Low-rank Coal Research and Development § 1310 

Magnetohydrodynamics §1311 

Oil Substitution Through Coal Liquefaction §1312 

Clean Coal Technology § 1321 
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EPACT 

COVERED PROGRAMS - S 3002 SECTIONS 

Fossil Energy R & D 
Petroleum 


Enhanced Oil Recovery All Programs Including: 

§2011 

Heavy Oil 

§2011 

Light Oil 

§2011 

Tar Sands 

§2011 

Advanced Extraction <& Process Tech All Programs Including: 

§2011 

Geological Science/Extract Research 

§ 2011 

SPT Technology/Environmental Research 

§2011 

University Geoscience Research 

§2011 

Oil Shale All Programs: 

§2012 

Gas 

Natural Gas Research All Programs Including: 

§ 2013-2015 

Resource & Extraction 

§ 2013, 2014 

Delivery & Storage 

§ 2013, 2014 

Utilization 

§ 2013, 2014 

Environmental Research & Regulatory Analysis 

§2013,2014 

Midcontinent Energy Research Center* 

§2013, 2015 

Fuel Cells All Programs Including: 

§2115 

Advanced Research 

§2115 

Phosphoric Acid Systems 

§2115 

Molten Carbonate Systems 

§2115 

Advanced Concepts 

§2115 

Enerev Conservation 

Transportation All Programs Including: 

§ 2021-2025, 
2027, 2028, 
2112 

Alternative Fuels Utilization 

§ 2021, 2023 

Materials Development 

§2021 

Heat Engine Development 

§2021,2112 

Electric 4 Hybrid Propulsion Development 

§ 2021, 2025 

Implementation & Deployment 

§2021 

Management 

§2021 
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Managmeni-CapUal Equipment § 2021 

Advanced Automotive Fuel Economy § 202 1 , 2022 

Biofuels User Facility* § 2021, 2024 

Advanced Diesel Emissions Program * §2021, 2027 

Telecommuting Study* §2021,2028 

ll«ilily AH Programs Including: §2101 

Integrated Resource Planning § 2 1 0 1 

Program Direction-IRP ' §2101 

Energy Management Control § 2 1 0 1 

Ifldustr}’ All Programs Including: §2101-2108 

Industrial Wastes § 2 1 0 1 

Municipal Solid Wastes § 2 1 0 1 

Cogeneration §2101 

Electric Drives § 2 1 0 1 , 2 ! 05 

Materials Processing § 2 1 0 1 , 2 1 07 

Separations § 2101 

Sensors & Controls § 2101 

Bioprocessing § 2101 

Enabling Materials § 2101 

Improved Combustion Efficiency § 2 1 0 1 , 2 1 07 

Process Heating & Cooling § 2101, 2102 

Implementation & Deployment §2101 

Management § 2101 

Management-Capital Equipment § 2101 

National AtFmtced Manufacturing Tech Initiative* § 2101 , 2202 

Pulp & Paper* § 2101, 2103 

Steel, Alitmimim, and Metal Research* § 2101, 2106 

Energy Efficient Environmental Program* § 2 101, 2108 

Buildings All Programs Including; § 2101-2108 

Solar Technologies § 2101 

Materials & Structures § 2101 

Lighting & Appliances § 2101 

Heating A Cooling Equipment § 2101, 2102 

Indoor A ir Quality § 2 1 01 

Building Systems Resecach §2101 

Federal Energ}' Management Program §2101 

Implementation & Deployment § 2101 

Management §2101 

Management-Capita! Eqtiipment § 210! 
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Advanced Buildings for 2005* §2101,2104 

Energy Supply R & P 
Energy Research 

Fusion Energy All Programs Including: §2114 

■ Confinement Systems §2114 

Development & Technology §2114 

Applied Plasma Physics §2114 

Planning & Projects §2114 

Inertial Fusion Energy §2114 

Program Difection-Op Exp §2114 

Capital Equipment & Construction § 21 14 

Basic Energy Sciences All Programs Including; § 2203 

Materials Sciences § 2203. 

Chemical Sciences § 2203 

Energy Biosciences § 2203 

Engineering & Geosciences § 2203 

Applied Math Sciences § 2203, 2204 

Advanced Energy Projects § 2203 

Advanced Neutron Source § 2203 

Program Direction § 2203 

Capital Equipment § 2203 

Advisory & Oversight/Program Direction § 2203 

Energy Research Analysis § 2203 

University & Science Education Programs § 2203 

Experimental Program to Stimulate Competitive Research* § 2203 

Laboratory Technology Transfer § 2203 

Multi-Program Laboratory Support § 2203 

Nuclear Energy 

Light Water Reactor §2123,2126 

Advanced Reactor R&D §2121,2122 

2124, 2126 

Facilities § 2126 

Solar & Renewables 

So/ar O/Aer Energy All Programs Including: §2021,2026, 

§2111,2117 

Photovoltaics § 21 1 1 

Biofuels § 2021 

Solar Technology Transfer §2111 

NREL §2111. 
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Program Direction- Other Solar Energy 
Solar Building Technology Research 
Solar Thermal Energy Systems 
Wind Energy Systems . 

Ocean Energy System 
International Solar Energy Program 
Resource Assessment 
Program Support 

Geothermal 
Hydrogen Research 

Electric Energy Systems including: Superconductivity 
Energy Storage Systems 

Environmental Restoration & Waste Management 

Facility Transition-Fast Flux Test Facility 

Civilian Waste R & D 

Electric & Magnetic Fields Research 
and Public Dissemination Program* 

Spark M. Matsunga Renewable Energy 
& Ocean Technology Center* 

‘Direct citation from Title XX-XXIll 


§2111 

§ 2111 . 

§2111 

§2111 

§2111 

§2111 

§2111 

§2111 

§2111 

§2026 

§ 2117,2111 

§2111 


§2116 

§2113 


§2118 


§ 2111,2119 



289 


Q8b. EPACT was signed into law on October 24, 1992. Why did it take the 
Department nearly 3 Va years to issue final guidance? 

A8b. A8b. From the time EPACT was si^ed into law in October 1992 until the final 
guidance was issued in 1996, many issues were raised with respect to the 
interpretation of certain parts of Section 2306 and the way it should be 
implemented. During this time period DOE prepared Financial Assistance Letter 
94-lR (September 1994) and 10 CFR 600, each of which provided guidance on 
implementation of Section 2306. Throughout this time DOE always updated its 
current implementation guidance and procedures as a result of the lessons being 
continuously learned in each new Section 2306 determination. 

In April of 1994 DOE prepared a proposed schedule for rulemaking in order to 
implement Section 2306 of EPACT which set forth milestone dates beginning with 
initial drafting on April 20, 1994, and ending with publication of the final rule on 
March 17, 1995. In May 1994 DOE determined to accelerate the rulemaking by 
utilizing the “reengineered” process and proposed September 1994 as the time 
frame for publishing the final rule. However, as the rulemaking progressed, many 
issues were raised by various interested parties. These issues included who was to be 
included as “companies” that could participate, how to treat teams of participants, 
treatment of participants whose status changed during the term of the award, how 
did the North American Free Trade Agreement affect implementation of Section 
2306, and how was Section 2306 to be implemented with respect to the Small 
Business Innovation Research and Small Business Technology Transfer programs. 

As a result of these and other issues, the final rule wasn’t published until February 
23, 1995. 

Although the final guidance provided by Acquisition Letter 96-04 and Financial 
Assistance Letter 96-01 was not finalized until y /2 years after EPACT was signed 
into law, it reflects DOE’s deliberate process of adequately addressing all the unique 
issues that arose during this time period. 

[^9. The following question was submitted by Congressman Steve Schiff, Chairman of the Basic 

Research Subcommittee: 

“It is my understanding that licensing arrangements entered into by 
DOE laboratories and industry for the purpose of commercializing 
technology developed at the labs permit the companies involved to insist that 
the licensing fees and royalties be kept secret. 1 have been told that royalty 
arrangements are kept private to protect sensitive business information that 
might be inferred from the rate and time established by an arrangement. 

“Is it necessary, as some maintain, to keep this information private in 
order to ensure that the government will be able to continue to attract 
industry to these programs? What information from Ucensing arrangements 
must be released? What is the difference between the information that must 
be made public and that which can remain secret? How does the 
government ensure that taxpayers are receiving a return on their investment 
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when private sector partners choose to exercise their ‘right* to keep 
information from being divulged?’* 

A9. DOE has been sensitive to its laboratory contractors’ contentions that licensing and royalty 
information should be kept confidential in order to make laboratory licensing programs 
attractive to industry. The laboratories ^nerally do annually provide, for public release, 
information on the numbers of licenses and a^*egate royalties received in a particular year. 
DOE generally concurs with the laboratories that public release of specific licensing 
information such as royalties from a license, royalty rate, royalty base, sales of licensed 
product and name of licensee should not be made public by the Government since it would 
likely discourage some companies from laboratory licensing programs based on concerns 
that their sensitive business information may be unfairly available to competitors. 
Government oversight over laboratory technology transfer activities is generally 
accomplished through its right to review and audit this information at the laboratory, and, in 
potential conflict of interest situations, to pre-approve the license, without the necessity of 
these records being potentially publicly available. Since the technology arose under 
Laboratory mission research, taxpayers have received a return on their investment by virtue 
of the mission-related research. Any royalties received by the laboratories amount to an 
added benefit. 

The following questions were submitted by Congressman Tom Roemer, Ranking 
Democratic Member, Subcommittee on Energy and Environment: 

QIO. Broadly speaking, what costs could be included in the calculation of the amount to 
be recouped in a recoupment agreement? For instance, when the University of New 
Mexico looked at the costs involved with two technology transfer activities at Sandia 
National Laboratories, they found that the direct costs, through the technology 
transfer grant, were relatively small when compared with the total cost of the 
technology transfer activity, which included the labor costs of Sandia personnel. Are 
their precedents concerning the inclusion or exclusion of labor costs in either public 
or private sector recoupment agreements? 

AlO. Whatever the contractual agreement (whether or not involving any form of recoupment), 
the Department of Energy’s pricing requirements are set forth at 10 CFR, Part 1009, 
“General Policy for Pricing and Charging for Materials and Services Sold by DOE.” In 
establishing the basis for DOE or laboratory cost. Part 1009 provides that direct and 
allowable costs may include, but are not limited to, the following cost elements: 

1. Direct labor; 

2. Personnel fringe benefits; 

3. Direct materials and other direct costs; 

4. Overhead costs, such as maintenance and utilities; 

5. General administrative costs (of DOE’s management and operating contractor), 
such as legal or procurement; 
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6. Depreciation costs covering facilities and equipment; and 

7. Departmental added factor (overhead), which includes costs incurred by DOE for 
the administration and direction of the DOE work for others program. 

Qll. Industry representatives sometimes state that recoupment agreements can harm the 
competitiveness of American companies abroad. What would be the process of 
determining whether such a claim were true, especially in the relatively simple case 
of a specific company with a specific product. 

All. There is no specifically defined departmental process; such decisions would be made on a 
case by case basis involving Departmental experts from the program sponsoring the work. 

Q12. According to the GAO, one of the problems that DOE has had recently in 
administering recoupment agreements is the development of a sound accounting 
system to determine the amount and schedule on which recoupment payments 
should be made. What components should compromise such a system and what are 
the major obstacles to developing a sound system? 

A12. The Office of CFO has committed to developing appropriate financial policies and 
procedures over Departmental recoupment activities for issuance by January 31, 1997. 
Guidance in the future should encompass royalties and return on investment activities. In 
developing the financial guidance on recoupment activities, the Office of Chief Financial 
Officer intends to work with appropriate elements of the Department and with OMB. 
During the development process, relevant components of such a system will be identified 
and included as appropriate. Initial ideas as to what may comprise such a system are as 
follows: (1) departmental financial policy statement to include designation of 

responsibilities for various functions; (2) establishment of accounts for deposit and 
recording of recoupments collected; (3) program determination of how collections will be 
used in accordance with applicable statutes; (4) program establishment of mechanism for 
monitoring progress of work under agreements to ensure awareness of events that trigger 
repayments due; and (5) cooperation among the various program and support offices, (e.g., 
finance and procurement offices) to ensure appropriate actions in a timely fashion (e.g., 
prior to initiation of agreements with recoupment provisions, programs need to 
communicate with cognizant procurement offices in establishing terms of agreements, 
including designation of costs to be recouped). During the performance stage of 
agreements, programs need to interface with cognizant finance offices to initiate timely 
billing and collection procedures as well as appropriate budgetary treatment of recoupments 
received and anticipated. One major obstacle in developing a sound system is that ifs 
impossible for the programs to know with absolute certainty (without 100% audit which 
would be costly and perhaps not cost-effective) what projects are eligible for recoupment in 
terms of being commercially successful. 
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Q13. How has the signing of GATT (with its strict cost-sharing requirements for federal 
R&D) affected DOE’s cost-sharing practices? 

A13. Article 8 of the World Trade Organbation Agreement on Subsidies and Countervailing 
Measures provides that research and development subsidies are non-actionable if they meet 
the criteria specified in Article 8. A WTO member country has no right to impose 
countervailing measures, or to seek remedies under the Agreement’s dispute settlement 
mechanism, with respect to non-actionable subsidies. All subsidies that are not specific, or 
not deemed to be specific, within the meaning of the Agreement, are non-actionable. In 
addition, assistance for research activities by firms, higher education establishments, or 
research establishments on a contract basis are non-actionable if the assistance covers no 
more than 75 percent of industrial research costs or 50 percent of pre-competitive 
development activity. 

It has not been determined that any DOE research and development program constitutes 
an actionable study. The United States has reported DOE programs to the WTO Subsidies 
Committee in the United States’ general notification of U.S. Government programs, subject 
to a proviso that the notification does not mean that any particular program constitutes a 
subsidy, or a subsidy specific to any particular industry or region. Although DOE did not 
report any of its subsidies as “non-actionable” under Article 8, DOE believes that all of its 
subsidies are non-actionable. Therefore, DOE has not found it necessary to change its 
funding policies, which thus far, are unchallenged by WTO member countries. 

DOE’S contribution to the United States’ notification indicated the government’s share of 
costs under each program. We are not aware of any program which provides more than 75 
percent of industrial research costs or more than 50 percent of the costs of pre-competitive 
development activity. 

Q14. The DOE IG has questioned the accounting of in-kind contributions on some 
CRADAs. What is the status of these inquiries and will DOE institute stricter 
accountability requirements for in-kind contributions as a result of these 
investigations? 

A14. The perspective of the IG, that partners who receive no Federal funds should be subjected 
to audits, has been rejected as overzealous, unnecessary and counterproductive by the 
Department’s leadership. The Department and its laboratories have a process, which is 
based on how in-kind contributions are evaluated under procurements, for validating the 
value of the partner’s contributions. The laboratories and facilities perform the validation 
and the Operations Offices, as part of their ovei^i^t activities, ensure that the laboratories 
and facilities are diligent in the performance of these validations. The Department has 
taken the position that what is important are the outcomes of the joint efforts. If the 
Department found a way to deliver the scientific and technical results from its portion of 
the research faster and for less cost than originally estimated, the partner would not request 
that the Department expend the planned level of effort, nor should the taxpayer go through 
the expense of such an audit when what is at issue is the effective use of the private party’s 
funds, not the taxpayers. Our partners have indicated that they would find such audits (or 
inspections or evaluations) costly and intrusive to the point of making the proposed 
relationship not worth the trouble. Our ^>als are to deliver research results against our 
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mission priorities while making the partnership reasonably attractive to our partners as 
provided for, and encouraged, by statute. The su^ested audit approach flies in the face of 
such Congressional guidance and program management best practices. 

The Department does not have a formally established goal for in-kind contributions, 
although some specific activities, such as Defense Programs Technology Transfer Initiative, 
at various times has indicated an expectation that the division would be fifty-fifty. The 
DOE did not establish such a Department-wide expectation for several reasons. First, it 
was not clear that one size fit all, and that in terms of basic research the risk might be 
greater, making a greater Federal contribution more reasonable, and in applied research the 
reduced risk might lead to greater partner contributions. This in fact turned out to generally 
be the case. Additionally, there was a concern that small businesses might not be able to 
“match” contributions but could contribute nonetheless in ways that had programmatic 
benefits. Furthermore, in some cases there were several laboratories and several partners 
involved and the accounting to demonstrate 50%-50% would have been complex, costly, 
and not add to the likely success of the project. Most importantly, as a matter of principle, 
the relationship was deemed to be driven by the nature of the project and then the criterion 
was ‘Svere the proposed contributions reasonable.” The statutory guidance for CRADAs 
was silent on the division but was clear on the desire to get effective leveraging encouraged. 
The Department therefore had no formal expectations for the division but did monitor 
through the CRADA Information Management System and its successor, the Integrated 
Technology Transfer System, the division of investment in several categories (by 
technology, program, laboratory, etc.) in order to identify anomalies. The expectations are 
communicated primarily as part of the negotiation process, but when there is a specific 
programmatic criteria that would also be communicated as part of any preliminary 
programmatic announcements and associated programmatic information. What 
information DOE does obtain on the partners in-kind contribution is initially developed as 
part of the negotiation process. The laboratory determines whether the valuation is 
reasonable. There are periodic project reviews where the technical progress is evaluated and 
it is possible that issues of the timeliness and extent of provision of planned in-kind 
contributions could be addressed— but in the programmatic context and not as a separate 
issue. Once the level of effort for each party is determined the focus is then on 
accomplishing the task. Our partners typically do not seek to audit the laboratories 
expenditures or we their’s. Outcomes of projects are evaluated by those involved in the 
project and may also be evaluated either separately or as part of a series of activities within 
the laboratories, by the Operations Office and by the funding program or programs. Often 
the project fits into a larger program activity at a laboratory and is reviewed as part of the 
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ENCLOSURE ENCLOSURE 

GAO'S RRSPONSR TO SUBCOMMITTEE'S QUESTIONS 


Question 1; 

Your report shows a wide variance of repayment programs, and none at all in the 
case of programs such as the Advanced Turbine Program. Did you find any 
rationale for some programs having repayment provisions and others none? 

GAO's Response: 

As our report points out,* DOE does not have a Department policy for recovering 
its investment in technology development programs and projects, and as a result, 
we could not find agency rationale for why some cost-shared programs have a 
repayment requirement and most do not Although DOE considered having such a 
policy in 1991 and even developed a draft order with criteria and guidelines for 
determining when repayment is appropriate, the order was never implemented. 

We did find that in the four programs that require repayment for technologies that 
are successfully commercialized, the Congress encouraged or required repayment. 
As our report points out, appropriations laws require repayment for projects in the 
Metals Initiative Program. Repayment is recommended in appropriations reports 
for the Electric Vehicles Advemced Battery Program and for a portion of additional 
funding provided under a specific contract in the Advanced Light Water Reactor 
Program. (DOE also decided to require repayment for two other projects under a 
cooperative agreement in the Advanced Reactor Program.) DOE made a 
programmatic decision, in consultation with the Congress and industry, to require 
repayment for projects in the Clean Coal Technology Program. 

DOE'S national laboratories and energy research centers can also receive royalties 
and fees from licensing patents for inventions, processes, and services that the 
laboratories and centers develop, or that are developed under CRADAs and other 
mechanisms. Although the provisions covering these agreements can constitute a 
form of repayment, they are designed to provide the government with a way to 
share in the success of a technology and are independent of the government's 
contribution to the underlying technology. 

Question 2: 

If the Congress wanted to make sure that recovered funds were plowed back into 
the program, what would be the best mechanism? 


‘ Energy Research: Opportunities Exist to Recover Federal Investment in Technology 
Development Projects (GAO/RCED-96-141, June 26, 1996). 
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GAO'S Response: 

During our review many DOE officials indicated that any proceeds from repayment 
programs should flow back into the program to leverage the federal funding that 
would be available for ongoing and future projects, rather than be deposited in the 
Treasury. Without additional work, we are unable to provide a definitive answer to 
the best mechanism to use because it was beyond the scope of our work 
concerning the recovering of the federal investment in technology development 
projects. However, based on prior work, we have the following observations. 

During 1996, we testified on concession reform on federal lands and issued several 
reports on concessions operations in the federal government Our work has shown 
that retaining fees for use in agencies' operations serves as a powerful incentive in 
managing concessions. Om’ May 1996 report on concessions contracting in the 
Department of Defense's three military exchange services showed that a key factor 
increasing the exchange services' rate of return was the agencies' authority to 
retain concession fees.* Our April 1996 report on concessions operations in civilian 
agencies throughout the federal government also indicated that when agencies are 
authorized to retain most of their concession fees, the return to the government is 
significantly higher.® In addition, our past work in the Park Service and Forest 
Service has indicated that retaining additional financial resources through fees- 
including entrance fees, user fees, and concession fees-vrill provide some 
assistance to parks, forests, and other recreational areas across the nation to meet 
a backlog of several billion dollars of unmet maintenance and infrastructure needs. 

However, permitting agencies to retain a portion of the fees from concessioners 
has a number of tradeoffs. If the Congress decides to use increased fees to 
supplant rather than supplement existing appropriations, this incentive couid be 
significantly reduced. Our July 1996 testimony noted that permitting the land 
management agencies to retain fees is a form of "backdoor" spending authority, 
and as such raises questions of oversight and accountability.'* In addition, 
earmarking revenues reduces govemmentwide budgetary flexibility as the activities 
targeted to receive the funds do not compete for them against other potential uses. 
Also, concessions and most other activities that generate fees from the public are 


^ Concessions Contracting: POD Military Exchange Services' Rates of Return (GAO/GGD- 
96-108, May 9, 1996). 

^ Concessions Contracting: Govemmentwide Rates of Return (GAO/GGD-96-86, Apr. 29, 
1996). 

^ Federal Lands: Concession Reform is Needed (GAO/T-RCED/GGD-96-223, July 18, 1996). 


2 



297 


ENCLOSURE ENCLOSURE 

of a continuing nature and can be predicted, whereas repayments from research 
and development projects would not likely provide a steady stream of budgetary 
resources. Repayments would also be less certain because they would depend on 
whether the federal contribution results in a marketable product Finally, it may 
not be desirable to allow funds to flow back to programs that are scheduled to be 
terminated at some point in the future. 

Question 3: 

You recommend a grace period after a project ends before repayment begins. Is 
this common practice in the private sector? 

GAO's Response: 

Our report noted that one way to mitigate DOE's concern about the effect of 
repayment on the ability of the entity carrying out the project to compete in the 
marketplace could be to allow a grace period after a project ends before requiring 
repayment to begin. Our work did not address industrywide practices with respect 
to repayment and grace periods. However, from our discussions with DOE 
officials and some project participants involved in the DOE programs that require 
repayment, we obtained the following information with respect to private sector 
grace periods. 

In the Electric Vehicles Advanced Battery Program, the Advanced Battery 
Consortium requires repayment of its investment in six of its eight subcontracts 
with battery developers. However, the consortium allows a grace period before 
repayment begins in only one of its subcontracts. 

In the Advanced Light Water Reactor Program, the Advanced Reactor Corporation 
requires repayment of its investment in two first-of-a kind engineering projects 
being conducted under separate subcontracts with General Electric and 
Westinghouse. According to DOE program officials, the two subcontractors are 
required to pay the Advanced Reactor Corporation a royalty on all commercial 
sales or licensing of the technologies over a 20-year period. We were told that 
there is no grace period. 

A state official whose office provides cost-share funding for projects that develop 
cleaner, more efficient, and less expensive coal technologies, including some 
projects in DOE's Clean Coal Technology Program, told us that her office generally 
requires repayment with no grace period if the technologies are commercialized. 
However, the state official said that her office has provided a grace period in rare 
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instances to allow a small company to make its first three commercial sales into 
the marketplace before beginning repayment. 

The following questions were submitted by Congressman Steve Schiff, Chairman of the 
Basic Research Subcommittee. 

"It is my understanding that licensing arrangements entered into by DOE laboratories and 
industry for the purpose of commercializing technology developed at the labs permit the 
companies involved to insist that the licensing fees and royalties be kept secret. I have 
been told that royalty arrangements are kept private to protect sensitive business 
information that might be inferred from the rate and time established by an arrangement." 

Question 4.a: 

Is it necessary, as some maintain, to keep this information private in order to 
ensure that the government will be able to continue to attract industry to these 
programs? 

GAO's Response: 

In prior work, technology licensing officers whom we interviewed at both 
universities and federal laboratories have similarly told us that potential licensees 
prefer that terms of a licensing agreement not be made public. However, we have 
not independently surveyed businesses to determine whether nondisclosure is a 
necessary precondition for negotiating and signing a technology licensing 
agreement. 

Question 4.b and c: 

What information from licensing agreements must be released? What is the 
difference between the information that must be made public and that which can 
remain secret? 

GAO's Response: 

DOE patent attorneys told us that DOE requires its laboratories to provide 
aggregate information annually about their technology licensing activities. Such 
information would include the number of technology licenses granted and license 
income, including royalties, received. 

The Freedom of Information Act (5 U.S.C. 552) establishes requirements for 
disclosure of government records to the public. The act specifically excludes 
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certain records from disclosure. In particular, 5 U.S.C. 552(b)(4) excludes "trade 
secrets and commercial or financial information obtained from a person and 
privileged or confidential.” 

On June 24, 1996, DOE published a Notice of Proposed Rulemaking in the Federal 
Register entitled Acquisition Regulation; DOE Management and Operating 
Contracts to standardize requirements for its government-owned, contractor- 
operated (GOCO) laboratory contractors. The proposed regulation addresses 
ownership of records in 48 C.F.R. Part 970.5204. Except for certain enumerated 
exceptions, the proposed rule states, "all records acquired or generated by the 
contractor in its performance of this contract shall be the property of the 
Government and shall be delivered to the Government..." The DOE section-by- 
section analysis states that this ownership provision would grant public access to 
these records. However, one of the enumerated exceptions to government 
ownership is "records maintained pursuant to the technology transfer clause of this 
contract," including "(i) executed licensing agreements; (ii) the contractor's 
protected CRADA information and appendices to a CRADA that contain licensing 
terms and conditions or royalty or royalty rate information; and (iii) patent, 
copyright, mask work, and trademark application files and related contractor 
invention disclosures, documents and correspondence, where the contractor has 
elected rights or has permission to assert ri^ts and has not relinquished such 
rights or turned such rights over to the Government." These records would be 
considered the property of the contractor. 

The proposed regulation also states that all records acquired or generated by the 
contractor are subject to inspection, copying, and audit by the government or its 
designee. Furthermore, copies of any of the contractor's own records, including 
technology transfer agreements, shall be delivered to DOE or its designee in the 
event of completion or termination of the contract. 

Question 4.d; 

How does the government ensure that taxpayers are receiving a return on their 
investment when private sector partners choose to exercise their "right" to keep 
information ft'om being divulged? 

GAO'S Response: 

A federal laboratory's technology licensing office has primary responsibility to 
negotiate licensing agreements, ensure the licensee exercises due diligence in 
commercializing the technology, and ensure that the licensee makes timely and 
appropriate royalty payments. DOE also has included a clause in at least some of 
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its management and operating contracts for its GOCO laboratories that requires the 
contractor to obtain the approval of DOE's contracting officer prior to any 
assignment, exclusive licensing, or option for exclusive licensing of intellectual 
property to (1) any person who currently is, or within the preceding 2 years had 
been, a contractor/laboratory employee and/or consultant or (2) a company in 
which such a person is a princip^. In addition, DOE and GAO have access to any 
associated GOCO laboratory records for audit purposes. 

The statutes that authorize federal laboratories to negotiate patent licenses and 
CRADAs stipulate how any resulting royalty income may be used. The Bayh-Dole 
Act (35 U.S.C. 202(c)(7)(E)) stipulates that a subject GOCO facility shall use any 
license income remaining after royalty payments to the inventor(s) and associated 
licensing expenses for research, development, and education. However, the facility 
must pay to the U.S. Treasury 76 percent of any royalty income remaining after 
expenses it this income exceeds 5 percent of its annual budget The Federal 
Technology Transfer Act (16 U.S.C. 3710a(b)) similarly stipulates how GOCO 
laboratories may use any resulting CRADA income. The royalty-sharing provisions 
of both acts were designed to encourage federal laboratory scientists and managers 
to transfer technology to U.S. businesses by distributing any resulting income 
primarily to the inventor(s) and laboratory involved. In general, federal agencies 
have not paid royalty income to the U.S. Treasury, except in cases of 
administrative oversight when monies were not distributed within specified time 
frames. 
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HEARING OF THE SUBCOMMITTEE ON ENERGY AND ENVIRONMENT 
COMMITTEE ON SCIENCE 
U.S. HOUSE OF REPRESENTATIVES 

on 

Funding Department of Energy Research and Development 
in a Constrained Budget Environment 

Thursday, August 1, 1996 

Followup Questions Submitted to 

Mr. Gregory H, Friedman 
Deputy Inspector General for Audits 
U.S. Department of Energy 


Ql. You outline how changes in the Clean Coal Technology (CCT) Program cost the 
taxpayers about $133 million. Since the program has been going on for ten years, 
can you tell us when and how these decisions were made? 

Al. The following table demonstrates what decisions, based on Program Opportunity Notices 
(PON) or negotiations, were made regarding the $133 million; 


DEOSIONS 

AMOUNT 

WHEN 

HOW 

Exen^don of 

Foreign Sales 

$120.3M 

1989 & 1990 

As a result of 
contract 
negotiations and 
exclusion from 

PON issued in 

1989. 

Exclusion of Some 
Domestic Sales 

$12.7M 

1988 & 1989 

As a result of 

contract 

ne^tiations. 

Lower Repayment 
Rates 


1990 

As a result of 
lowered repayment 
rate set by PON 
issued in 1980. 

TOTAL 

$133.7M 



Q2. You say that most of the cost-shared CRADA projects do not involve actual cash. 

Q2a. Could you please elaborate on this point, and did you examine how monetary 
values are put on in-kind contributioru? 

A2a. The information available to us for the 210 CRADAs at the Sandia National 
Laboratories was that the Government’s share of in-kind contributions was 
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approximately $241 million. The majority of industry’s $306 million contribution 
was in-kind ($272 million) while the cash portion of the contribution totaled 
approximately $34 million. We did not directly examine how values were put on in- 
kind contributions. We tried to determine how the Department validated the value 
die partner had pl«:ed on in-kind contributions and found that the Department had 
no mechanism to validate this information. 

Q2b. Is it also true that the Federal cost-share is also in-kind? 

A2b. Yes, it is also true that the Federal cost-share is in-kind. A CRADA is a cost-sharing 
agreement between the Government and a nonfederal entity. The Government 
contributes fecilities, personnel, and equipment for its share. 

Q3. You describe the problems with accurate valuations of partner contributions in the 
CRADA program. Is this the result of a lack of expertise in this area or a lack of 
interest in seeing it done? 

A3. We sensed a reluctance on the part of the Department to validate parmer in-kind 
contributions. Department management stated that partners would be hesitant to enter 
into CRADA arrangements if the Department’s efforls to validate in-kind contributions 
were too intrusive. 

Q4. You stated on page 3 of your prepared testimony that your audit ‘^performed a 
detailed analysis for 6 [CCT] projects where recoupment decisions have affected the 
ability of the Department to recover taxpayers’ investment.” Please identiiy these 6 
CCT projects. 

A4. These 6 CCT projects were: 

Nucla CFB Demonstration Project 

Advanced Flue Gas Desulfurization Demonstration Project (Pure Air on the Lake) 

Full-Scale Demonstration of Low-NOx Cell Burner Retrofit 
LIFAC Sorbent Injection Desulfurization Demonstration Project 
Evaluation of Gas Rebuming and Low-NOx Burners on a Wall-Fired Boiler 
ENCOAL Mild Coal Gasification Project 
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Q5. You stated on page 3 of your prepared testimony that **[t]he foreign sales exemption 
applies to an additional 19 clean coal projects that will be completed in the future.” 
Please identify these 19 CCT projects. 

A5. These 19 projects are: 

Healy Clean Coal Project 

Tampa Electric Integrated Gasification Combined-Cycle Project 

PCFB Demonstration Project 

Pinon Pine IGCC Power Project 

Wabash River Coal Gasification Repowcring Project 

Warren Station Externally Fired Combined-Cycle Demonstration Project 

Coal Diesel Combined-Cycle Project 

Clean Energy Demonstration Project 

Four Rivers Energy Modernization Project 

10-MWe Demonstration of Gas Suspension Absorption 

Confined Zone Dispersion Flue Gas Desulfurization Demonstration 

Commercial Demonstration of the NOXSO S02/NOx Removal Flue Gas Cleanup System 

Integrated Dry N0x/S02 Emissions Control System 

Milliken Clean Coal Technology Demonstration Project 

Micronized Coal Rebuming Demonstration for NOx Control 

Commercial-Scale Demonstration of the liquid-Phase Methanol ^J?MEOH Process 

Self-Scrubbing Coal: An Integrated Approach to Clean Air 

Blast Furnace Granulated-Coal Injection System Demonstration Project 

Demonstration of Pulse Combustion in an Application for Steam Gasification of 
Coal-fThis project (ThermoChem) has been terminated) 
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Q6. You stated on page 5 of your prepared testimony that “[t]he Department’s decision 
to exclude some domestic sales from its repayment agreements resulted in missed 
opportunities to recoup an estimated $12.7 million on two projects.” Please idimtify 
these two CCT projects. 

A6. The two project involved with the $12.7 million were: 

Nuda CFB Demonstration Projecl“$12.5 million 

Advanced Flue Gas Desulfiiriaation Demonstration Project (Pure Air on the Lake)- 

$200,000 

Q7. The following question was submitted by Congressman Steve Schiff, Chairman of 
the Basic Research Subcommittee: 

**lt is my understanding that licensing arrangements entered 
into by DOE laboratories and industry for the purpose of 
commercializing technology developed at the labs permit the 
companies involved to insist that the licensing fees and royalties be 
kept secret. I have been told that royalty arrangemoits are kept 
private to protect sensitive business information that might be inferred 
from the rate and time established by an arrangement. 

**Is it necessary, as some maintain, to keep this information 
private in order to ensure that the government will be able to continue 
to attract industry to these programs? What information from 
licensing arrangements must be released? What is the difference 
between the information that must be made public and that which can 
remain secret? How does the government ensure that taxpayers are 
receiving a return on their investment when private sector partners 
choose to tttercise their *rig|it* to keep information from being 
divu^ed?” 

A7. We have not specifically looked into the area of licensing arrangements. Therefore, we are 
unable to provide that information. 
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Follow-up questions 

Sandia National Laboratories 

August 19, 1996 

1. In your written statement, you described the new technology developed 
with the Fisher-Barton Company. In the study of this project done by the 
University of New Mexico, their figures show an $8 million profit for 
this new product. I understand that, in this case, the company paid for 
its own employee to work at the lab, holding down the lab's cost. How 
common is this practice, and is this one way we can hold down the cost 
to the taxpayers? 

This practice is quite common. When in the course of a Sandia/industry technology 
partnership it is necessary for industry personnel to work at Sandia, the industrial 
partner usually pays the employee’s wages and living expenses. Sandia provides 
space for the person to work but otherwise there is no direct impact on cost to the 
taxpayer. However, there is an indirect benefit to the taxpayer through this type of 
arrangement, in that Sandia scientists and engineers learn through the technology 
partnership. The daily interaction with the industry employee on-site helps foster that 
two-way interaction. 

2. How does Sandia market its patents, and what is the role of the 
Technology Ventures Corporation in this process? 

Sandia markets its patents in a variety of ways. Information about the patent is 
available through the Internet ( via Sandia’s Web site, http://www.sandia.gov), as well 
as through the Commerce Business Daily. We also publish through selected trade 
publications and use targeted mailings, conference exhibits, and firm visits. 

Technology Ventures Corporation’s role is not to market the labs’ intellectual 
property. Once intellectual property is licensed to a start-up business, TVC often plays 
a critical role in helping that business with its business plan, investor funding, and 
other business support. 

3. Please provide a copy of the UNM analysis of Sandia's technology 
transfer efforts with Fisher-Barton. 

Enclosed in mailed copy 

4. In his written testimony before the subcommittee. Deputy Inspector 
General Friedman referenced a December 30, 1994 IG report "Audit of 
Verification of Cooperative Research and Development Agreement 
Partner Funds-in-Kind Contributions at Sandia National Laboratories" 
that "disclosed that current practices were inadequate for verifying 
partner in-kind contributions. What, if any, actions has Sandia taken to 
address the findings of that IG report? 

Although that report did not produce any recommendations, Sandia and the 
Department of Energy have instituted new procedures to address the concerns raised in 
the audit. Subsequent guidance from DOE's Chief Financial Officer stated that 
contractor officials are responsible for reviewing and validating participant-supplied 
data and documentation that support the valuation of the participant’s in-kind 
contributions. To do this, Sandia is expected to use its experience and knowledge 
relating to the value of goods and services as well as use sound business judgment to 
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validate the participants' expressed value and determine whether the in-kind 
contribution is reasonable. 

The guidance also provides additional direction for establishing the values of real or 
personal property as well as other types of contributions, such as training. Sandia was 
tasked to ensure that a sufficient level of documentation is maintained to demonstrate 
that the valuation of a partner's in-kind contribution is reasonable. 

Furthermore, the Department of Energy/Albuquerque Operations Office issues a Tech 
Transfer Handbook that defines in-kind contributions, delineates the types that may be 
considered, and establishes a valuation methodology to be used to validate 
participants' in-kind contributions. The Handbook requires that Sandia complete a 
certification for Mch CRADA that contains Participant in-kind contributions 
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Executive Summary 

The Technology Tranter Impaa Profiles project idranfies the impacts of technologies 
transferred from Sandia National Laboratories to United States industry. The focus is the 
impact rather dtan other aspects of technology transfer. The impact includes economic effects 
and effects not readily quantiiiable in dollar values. Since a sufficient length of time must 
elapse from when technology is nansferred to when impact data is available, this project 
differs from many previous efforts in its retrospective nature. This report presents impact 
profiles for two targeted technology transfers; plasma ^ray and poiycrystalline diamond drill 
bits. 

The impact profiles indicate a positive outcome for both transfers. The cost-benefit 
ratios for bodi transfers compare favorably to die return expected by an investor in a high- 
technology venture of at least ten dollars for each doUar invested. In the plasma spray case, 
society, as the investor, received SI90 for each dollar invested. In the poiycrystalline 
diamond drill bit case, society received S180 for each dollar invested. In addition, the 
technology and health indicators demonstrate constructive contributions for both transfers. 

Impact profiles provide a new, comprehensive, and useful mechanism to assess the 
impact of transferred technology. If impact profiles are applied more widely, they will also 
provide a documented record of the benefits received by the nation from research and 
develq>ment conducted at national and other government laboratories. 
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Chapter 1; Project Overview 


Hie economic vitality of the United State; is an objective of the federal government. 
Two gauges of economic vitality are natirmal competitiveness and federal government 
ind^tedness. National compedtiveaess refers to a nation’s "... ability to produce goods that 
find demand in imematianat markets while simultaneously mainlining, if not improving, the 
standard of living of its citizois*'. 

In the early 1980s, import penetraticm intensilied leading to larger U.S. trade deficits. 
By 1985, seveial U.S. hidustries were saifeting severe competitiveness distress’. More 
recently, the leadership of U.S. high-tedmtdogy industries is being chaiienged at home and 
abroad’. IQgh-technology industries ate particalarly important to the competitiveness crisis 
because they train scientific and engineering professionals through their proportionately 
larger amount of research and development (R&D) spending. In addition, they foster 
innovations that di^ierse into other eccmomic sectors and provide the fuel for economic 
growth in all major industrialized countries’. 

The protracted inflation, recession, and, most particulariy, the competitiveness crisis 
of the late 1970s and early 1980s refocused attention in the United States on the role of 
science and technology in enhancing economic wel&re. Historically, spinoffs from defense 
research and development ctmducted by the naiitmai lahoiatories have generated technological 
innovations that have been used by domestic and foreign industries; Yet, political events in 
Sie late 1980s (democratization of the Eastern Eurcgiean countries, dissolution of the USSR, 
and petestroika) caused a shift away from fedetal defmise mrpendiiunes in the early 1990s, 
thereby decreasing the potential for technological innovation from this source. At the same 
time, many industry grotqts have also decreased emphasis on research, fiitther diminishing 
the potential for technological innovation. 


' National Science Board, Science & Engineering Indi cators- 1993 . Washington DC: U.S, 
Government Printing Offices, ONSB 93-1) p. 158. 

’ Papadalos, M. (1994) "Did (or Does) the United Sutes Have a Competitiveness Crisis?" 
Journal of Policy Analysis and Management. 13:1 1-20. 

’ National Science Board, Science & Engineering Indicators- 1993 . Washington DC: U.S. 
Govemmmit Printing Office, (NSB 93-1). 

' National Sdence Board, Science & Engineering In dicators-1993 . Washington DC: U.S. 
Government Priming Office, (NSB 93-1). 
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To increase the competitiveness of United Stales industry, the federal government has 
instituted programs to stimulate industrial R&D* (R&D tax credits beginning in 1981, Small 
Business Innovation Researttii Program of 1982, and National Cooperative Research Act of 
1984). It has continued to tqpend a portion of its bmiget on R&D (4.5%)‘ and has est^lished 
programs to tiansfier technology from government labs to United States industry (1980 
Stevenson-Wydler Technology limovmion Act, Federal Tedmology Transfer Act of 1986, 
and National Compttiitiveness Technology Transfer Act of 1989). The cumulative result of 
many of these events is a strong stimulus to enhance the tedmological transfer cqtacity of the 
national laboiatoiies. 

Prior to these federal initiatives, the transfer of technology and innovation from the 
DqNUtment of Energy's ten national laboratories (Atgonne, Broolthaven, Idaho National 
Engineering, Lawrence Berkeley, Lawrence Livermore, Los Alamos, National Renewable 
Energy, Oak Ridge, Pacific Northwest, and Sandia) to industry oceutred but was usually 
incidental to the actual work of the Dqpaitment of Enogy (DOE). Offices for tettiinology 
transfer were established wititin the laboratories in the 1980s in compliance with legislative 
mandate’. The combination of these government instituted programs and the end of the Cold 
War in 1991 broadened the orientation of DOE R&D, which had emphasized military 
technological superiority'. 

Reflecting this change in focus, the 1994 DOE Strategic Plan lists industrial 
competitiveness as the first of the five businesses of its scientific and engineering 
enterprise*. Accommodating tins reorientation, technology transfer is one of (bur genera 


’ ..."it is a truism that R&D bears a major responsibility for sustaining corporate earnings 
growth," (p. 20) Boer, F. (1994) "Linking R&D to Growth and Shareholder Value" Research- 
Technology Management 16-22. 

‘ includes all (dvUian and defense) R&D. Source: Department of Commeroe (1995) "Table 
9.7-Summary of Outlays for the Conduct of Research and Development : 1949-1996", 
of United Sana Hiaorical lllllCd. Posted on internet http;\\www.doc.gov\mquiry\BudeetFY96\ 
BudgetFY96.htinl 245 pages. 

’ Stevenson-Wydler Technological Innovation Act of 1980. 

* US Depwment of Energy, (1994) Bieline a ComDCtitive Econom y: Strategic Plan . April, 
and National Science Board, &icm» & Engineering Indi cators- 1993 . Washington DC: U.S. 
Government Printing Office, (NSB 93-1). 

’ US Department of Energy, (1994) Fjtcline a a>ii«xaitive Econo my: Strategic Plan . April 

p, 6. 
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components of the mission of Sandia National Labota»ries'“. In a recent report, the 
research and development budget aliocadcms" of the national labs demonstrate this 
rdatively recott focus”. The anticipated cumulative effect of these teorientations and 
initiatives is to foster U.S. economic vitality. 

Excessive national ddit, cm the otiier hand, threatens U.S. economic vitality. It refers 
to the amount of money borrowed by the Treasury and by various federal agencies. In the 
United States, debt has been used to finance both the expense of modem warfare (from the 
!9(X)s to the present day)” and the increase in the quantity and cost of government-funded 
entitlements. The large, persistent deficits are inoeasingly sustained through reliance on 
foreign c^tal, making the naticmal economy more vulnoablc to actitm by foreign 
governments. As is shown below”, the percent of the federal budget that is set aside to pay 
intmest on the national d^t, and is therefore not applied to productive use, 


Year 

National Debt 

Net 

IntMest 

Total 

Outlays 

Net Interest/ 
Total Outlays 

1940 

2,920 

899 

9,468 

9.4% 

1950 

256,853 

4,800 

42,562 

11.3% 

1994 

4,676,029 

299,000 

1,400,000 

13.7% 



(millions of dollars) 



^dia National laboratories Institutional Plan FY1995-2000. (SAND94-931) October 1994, 


" National Uboratorics’ Budget: Total:$7.JB; R&D:$3.8B; t«*mcal assistancc;$0.556B(7® 
of total budget): technology transfer:$0.266B(3 % of total budget) (source; see footnote #12J. The 
majority of technical assistance fonds are allocated according to dual-benefit criteria. 

” Umted States General Accounting Office (1994) “National L^wratories: Are Their R&D 
Activities Related to Commercial Product Development?* Washington DC: U.S. General 
Accounting Office. (GAO/PEMD-95-2) November. 

” The perce^on of Congress and the public is that defense is an immense part of the budget. 
While defease is no longer a huge portion of the budget, it is one of the few programs open to 
the di^retion of Congress and as sutdi continues to sustain cuts. While allocations for defense 
operational readiness are maintained, defense research dollars are being cut. This will have 
consequences (probably unanticipated by Congress) both for future military readiness and the 
flow of qsinoffs to industry, 


’■* These budget figures are taken from Tables Nos. 504, 507, and 512 in the U.S. Bureau of 
Census. (1994) SBt i stical Abstra ct of the U.S . : 1 9 94 I14ih editing . Washington DC. and from 
Table 5.1 in the Bu d get Of the U.S. Government Historical T ables. Fiscal Year 1095 (1994) 
Washington DC: U.S. Government Printing Office p. 75. 
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has steadily incieased, creating political pressure to balance tiie budget. 

Despite these economically ominous challenges and although the percent of 
unencumbered revenues has decreased, the demand for public goods and services has steadily 
increased. The United States government has responded by expressing the intuition to 
at^eve mote with fewer resources, To accomplhdi this, the federal government has b^un to 
reduce its size and the amount of money it spends. It has aiso instituted programs, such as 
Total Quality Management and performance evaluation (Oovemment Performance and 
Results Act of 1993 - GPRA), to enable the government to operate more efficiently and 
effectively with limited resources 

GPRA has both positive and nt^ve pmential. On the positive side, performance 
evaluation can provide the information necessary to end, cutback, improve, or expand a 
program or otgaiuzation. On the n^abve side, performance evaluation is costly, time- 
consuming, and its power can be harnessed through biased evaluation to achieve manipulated 
results. GPRA may be used in productive or unproductive ways according to the quality of 
the evaluations conducted and intentions of decisionmakers. Elements that influence the 
quality of evaluation include; dm motives of the evaluators; what is measured; and the 
accuracy of the measurenrents. Effective, unbiased performance evaluation is difficult to 
aclueve. 

For the national labs, as for most public sector organizations and programs, 
evaluation subsequent to a change in direction can create the aj^iearance of poor 
perfonnance. Evidence of technology transfer (such as percent of the budget allocated to 
technology tiansier or numbers of CRADAs’*) and incieased interaction with industry, 
while accumulating, may appear insigniffcanO‘. The primary use of R&D evaluation, as 
with most pubUc-sector evaluation, is to reach a decision about a future course of action'’. 
Moreover, while economettic studies confinn a positive relationslup between private sector 


Coqrerative Research and Develp{Mnent Agreement (CRADA) 

Evaluation that is conducted soon after a change (in organizational direction that supports 
technology transfer) may aiso not accurately measure and report the ultimate economic 
accomplishments of transfeiied technology. 

” ntis is understandable and justiftabie as pan of the governmental or industrial research 
planning process. Rreeuch and development managers realize that their perfonnance is 
measured by continued agency or corporate success. Success is achieved by wise spending of 
future doU^, planned for by using near-tetm i ss (including a combination of market 
research and cost-benefit analysis of potential pro. , . Historical metrics, on the other hand, 
create a record that validates or refutes past decirions. 
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R&D and industrial productivity, linkages between public-sector R&D and industrial 
productivity are much more difficult to establish using traditional models. 

New technologies, once introduced into the market, take time to have economic 
impact. In addition, in many industrial markets apportioning responsibility to each influence 
on commeiciaUzation is not an exact science, since many factors change simultaneously. 
De^ite these limitations, it is important to attempt to identify the relationship between public 
sector R&D and industrial productivity to provide needed information about the actual long- 
term impact of public R&D investment 

Starting with examples ftom Sandia National Laboratories, this research project seeks 
to quantify the impact of the transfer of technology from the multiprogtam national 
laboraUnies of the Department of Enetgy (DOE) to industry. The impact of the output of 
industrial research is difficuU to quantify because the introduction to the marketplace and the 
economic return may take many years to develop. The quantification of the transfer of 
national laboratory research output is even more complex because the technology produced 
by the national laboratories may have diffused very broadly across various industries, 
requiring data to be gatireied from many geographically dispersed locations. Regardless of 
the difficulty, however, the impact of these transfers of technology is important to quantify 
because the national laboratories' contribution has competitiveness consequences for the 
economy of the United Sates. 

Anecdotal evidence has accumulated that the laboratories' resources have been both 
successfully and unsuccessfully ^lied to targeted technological development. Empirical 
evidence dealing with the outcome of the transfer of devdoped technology over a period of 
years has not been systematically compiled, however. This research project will attempt to 
estimate the overall impact of transferred technology. This includes the costs of the 
laboratories’ programs and the economic benefits derived by domestic and foreign industries, 
through the transfers, from research and development at the iabotatories. 

To accomplish this task, a phased research project has been initiated. The objectives 
of the project phases are the following; 

Phase I - selea multiple indicators to evaluate technology and 

obtain data for two technologies (plasma spray coating and 
polycrystaUine diamond drill bits) transferred from Sandia National 
Laboratories (SNL)" 


'* Sandia National Laboratories was the first of the national laboratories to invest in this pilot 
study. 
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K)ase n - obtain data for a range of technologies transferred from SNL 

Phase in - obtain data for technologies transferred from other national 

laboratories 

Phase rv - obtain data for technologies transferred from other government agency 
laboratories. 

These objectives will enable the national laboratories to qtiantilatively demonstrate the value 
of implementing the Department of Energy’s mission: "In addition to defense”, a 
comprehensive definition of national security includes energy security, environmental 
integrity, and economic vitality (emphasis added).®*" To support economic vitality for 
example, a stated objective of Sandia National laboratories is to "become a virtual corporate 
laboratory for major segments of U.S. industry’ by est^lishing "a reputation for Sandia as 
industry’s research lab of choice for the conduct of R&D that is reliable, relevant, timely, 
and com effective'" (emphasis added). Another strategic objective is for "...its economic 
impact [to] be so tangible, that this activity becomes a line-item funded program in the future 
(emphasis addcd)“”. The Galvin Panel or Task Force on Alternative Futures for the 


*’ Project Y (Los Alamos Scientific Laboratory - LASL) came into existence in April of 1943 
to develop the atomic bomb. An ordnance (military weapon) unit (E Division) was quickly 
established (June 1943) to produce a working weapon using known and unfolding theoretical 
knowledge. Six days after the Japanese acc^ted the Allied peace terms, LASL announced that 
within E Division a new organization (Z Division) would have responsibility for the atomic 
weapon stockpile. As Z Division came into existence, its mission was more clearly articulated 
to include atomic weapon assembly, testing, stockpiling, and surveillance. As part of a 
restruemring in 1948, Z Division was designated as a separate branch of LASL and renamed 
Sandia Laboratory, In 1949, the research directorate was created in concert with incorporation 
(Sandia Corporation) and a change in management (from the University of California to AT&T). 
This change established research and development as a priority structurally. In 1951, AT&T 
began a series of changes that increased the emphasis on research and development and 
decreased the on-site manufacture of weapons, reorienting Sandia Corporation from a 
”... production orientation to systems engineering based upon solid research". Furman, N. (1989) 
Sandia National Laborato ries; the postwar decade . Albuquerque, NM: The University of New 
Mexico Press p. 683. 

“ Sandia National Laboratories Institutional Plan FY 1995-2000, SAND94-931 Oct 1994, 

SEAB (1994) "Visit of the Secretary of Energy Advisory Board (SEAB) Task Force on 
Alternative Futures for the DOE National Laboratories August 16, 1994", Sandia National 
Laboratories’ Itinerary p. 7. 

“ (SEAB, 1994) p. 14. 
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Department of Energy National I-aboratories recommended that the laboratories should 
develop and use outcome metrics to evaluate their technology transfer activities^. By 
quantifying the impact of transferred technology. SNL and other laboratories can make 
progress toward achievement of these objectives, "ntese recommendations were made prior to 
the more recent Congressional questioning of the role of government in commercially useful 
R&D. This questioning increases rather than dimirtishes the importance and need for accurate 
evaluation to ensure that informed, effective, strategic decisions are made concerning 
reductions in government R&D expenditures. 

The primary emphasis of Phase I of this research project is, therefore, to select 
indicators to assess the impact of technology ttansfsrs. This document reports the research 
project’s Phase I findings in the following five sections; the prefect overview, the research 
method, the impact profile for the plasma spray transfer, the impact profile for the 
polycrystalliite diamond drill bit transfer, and an evaluation of the impact profile method. 


“ Secretary of Energy Advisory Board (1995) " Alternative Futures for the Department of the 
Energy National Laboratories." Report by Galvin Panel. February. 
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Chapter 2: Research Method 

A systematic method was devctoped for this research by considering: (1) the methods 
used prospectively in the private seaor to evaluate the future potential of R&D investment; 
(2) public-sector project cycle and program evaluation; (3) indirect measures of the impact of 
R&D; and (4) the unit of analysis for this research. From this review, the indicators that will 
be used in this study to measure the impact of technology transfer were identified. 

Private-Sector R&D Evaluation 

There are three types of 8&D evaluation used more frequently than others in the 
private sector; scoring models, financial appraisal models, and risk analyses”. Scoring 
models evaluate an R&D project against a list of criteria inciuding "assessments of the 
attractiveness of the t^tpoitunity, its probrtiility and risk for success, its match with company 
capabilities and business objectives, an estimate of the R&D investment required, and an 
assessment of competitive position*”. Financial a;;^iaisal models evaluate how the net 
present value of primarily product development programs contribute to the financial and 
strategic gtals of industrial companies. Risk analysis methods combine statistical analysis and 
decision theory to rank R&D progtams according to their anticipated profits. These methods 
are used to choose between R&D alternatives prior to the investment in R&D and axe, 
therefore, influential. Occasionally, induaiy uses retrospective analysis of R&D, going back 
15 or more years to estimate returns, but such resdts are usually available only within 
corporate circles because they contain proprietary information. 

Within each of these three private-sector R&D evaluation models, the emphasis is on 
which research project optimizes specific criteria such as: 

the best (engineering state of the art) technological result; 

the greatest number of path-breaking findings; 

the best achievement of a specific, predetermined technical performance standard 
(e.g., doubling energy usage efficiency): or 

the most cost-effective approach. 


” Sorenson, D., Nelson. K. and Tomsyck, 1. (1994) "Industrial R&D Program Evaluation 
Twrimiques" Bvaiuaxion Renew 18:1 February 52-64. 

” Ibid. Sorenson, Nelson, and Tomsysck (1994) 54-55. 
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White science aiul engineering analysis is used for the firsi three criteria, the most cost- 
effective approach is detennined using cost-benefit analysis**. In this approach, if the results 
and risks of several projects are similar, the research project that can be accomplished using 
the least resources is selected. 

Because costs and benefits occur at different points in time, with costs often occurring 
before any benefits are realized, the costs and benefits are compared in present-value terms; 

C/B = [i;.o„.C,/(l+r)']/ B. /{I +r)'] 

where C represents all tangible costs and B represents all tangible benefits, where the time 
ftame over which costs are incurred and benefits are received is represented by t, and where 
the relevant rate of discount to equate future values to the present is represented by r. 

For this study, the costs and benefits of each technology transfer” are calculated but 
are not compared to alternatives for a selection decision. The opponunity costs of the 
selected tedmoiogy transfers were not included due to the basic assumption that DOE and 
SNL operate using procedures designed to select research opportunities with the highest 
return. The categories of technology transfer costs and benefits are capital, equipment, and 
labor (Tdtle 1), In regard to society, these costs and benefits are part of the impact shown in 
the category "economy" (Td)le 1). Ideally, accurate dollar values would be obtained for each 
category. In actuality, the available information is not that “precise, certain, exhaustive, or 
unequivocal"**. Costs to conduct RM) may be more easily detennined than benefits, since 
benefits accrue at different geographic locations, are usually received by more than one 
company, and occur at different points in time. The cost-benefit indicator for each 
technology in this study will, therefore, include only the items for which financial data are 
available. 


** The internal rate of return calculation is defined as that rate i that makes the net present 
value (NPV) of a project equal to zero: NPV = {(Bo-Co)/{I -f-ija! + ...+ [{B.-CJ/(1 -l-i)J. If the 
discount rate on costs is equal to the discount rate on benefits within a cost-benefit ratio, then 
when NPV=0, C/B“!. Both methods are valid, but cost-benefit analysis is used in this study. 

” Technology transfer can be defined in several ways. Here it refers to the flow of 
information regarding products and or processes from SNL to private industry. 

** Munda, G., P. Nijkamp, and P. Rietveid (1993) “Information Precision and multicriteria 
evaluation methods’ in A, Williams and E. Giardina (eds) Efficiency in the Piihlir .Se.-tnr- Thf 
Theory and Practice of Cost-Benefit Analysis . Cambridge; University Press. 
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Table 1 : Technology Transfer Costs and Benefits 


II COSTS 

BENEFITS 

Laboratories or Individual Finns or Industry 

2. capital 

1. capital 

purchase new buildings 
dispose obsolete buildings 

use building more cfTecuvely/efficienUy 

2. equipment 

2. equipment 

purchase new equipment/matcrials 

purchsse less expensive cquipment/materiab 

1 dispose obsolete equipment/materials/products use equipment/materisls more effecdvely/efficientiy | 

3. lalwr 

3. lal>or 

hire/tnin new employees 

use labor more effectively/cnicienUy 

retrain/layon^ current onployees 

replace labor (robotics, raise skill level required) 

Society 

i. economy 

1. economy 

shutdown obsolete businesses 

stsjt-up new businesses 

decrease U.S. market share 

increase U,S. market share (international transfer) 

worsen balance of trade 

improve balance of trade 

lose domestic industry 

retain domestic industry 

increase costs product/process/scivice 

decrease costs product/process/service 

resources not applied to other options 

resources sppUed to development of 

(opportunity cost) 

new or improved product/process/service 

eliminate jobs 

create, save jobs 

2. teehnology/btoMfledge 

2. technology/knowledge 

educate experts in new technology 

increase/diflusc/spur new knowledge/technology 

stress to stay current in discipline 

set standards 
improve testing 

3. environment 

3. environment 

clean up waste from obsolete technology 
clean up waste from new technology 

prevent, reduce waste production 

4. health 

4. health 

increase disease/accidents/death 

decrease disease/accidents/death 

decrease safety and decrease persona) freedom increase safety and mainlain personal freedom || 


Public-Sector Project Cycle Phases and Program Evaluation 

The intent of this discussion is to identify the context in which the evaluation of 
tathnology transfer impact is conducted. This will be accomplished in two steps: 1) briefly 
reviewing and comparing generic public-sector project cycle phases and generic public-sector 
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program evaluation; and 2) contrasting the evaluauon of technology transfer impact to these 
other types of public-sector evaluation. 

Table 2: Comparison of Project Cycle Phases and Types of Program Evaluation” 


PHASES OF PROJECT CYCLE TYPES OF PROGRAM EVALUATION 

i. Tlic CORCCpliac Pfissc 1 ■ Front-end UMlysil 

Suppoiting teclmiquiai: taslyist of economic, coeUJ^ preinAftlUtion, context, fe&sibUity 

poUtkal and technoiogiti*! trendi: identific^n of injjysis 

contpetiUve ndventtge; coiponie ctictcgy pluming. 

0. The Vnlidttimi Pfuxe 2. Ev«iuabtlity nsseasment 

Suppoftiag techniques r deound forectxdng; compansotu other projects 

risk Kosiysis; &fep«ycle casting; decision AOkJ^mi; 

project ev^uatiort; net present vfdue snslysis; market research; 

bresJt-even analysis; sensitivhy analysis; product testing. 

111. Tlw Plannin g Phase 

Suppoiitflg lediniques; crUieal path analysis; network snsiysis; 
program evaluation and review teehnique (PfiRT); budgeting; 
standard coating: matzix majugcmeni; eontraeting. 

A'. The Construeiton Phase 

Supporting teehniques: eort/pTDht/respoiuibUhy oentres; 

matrix management; vananee analysis; 

bar chaits/Gann pragreis charts; milestanc repotu. 

V. The Operaijonal Phase 3, Formative evaluation 

Supporting (cchsuquci: depreciation sooountiag; developmental, process cvaiuatKm 

production and sales monitoring variaitcc analysis; 4. Program monitoring 

output quaUty testing; mooiionng consumer mpORje. 

VI. The Divestment Phase 5. Impact evaluatiwi 

Supporting techniques; idetUiEestion of optimal timing of summaiive, outcome, cnecUveness 
divestment; f:x post investment appraisal; identifiettion of 
lessons to be leanacd for hiture projects. 

6. Evaluation of evaluation 
secondary evaluation, metaevaiuation, 
evaluation audit 


The public-sector project cycle, as illustrated in Table 2, is a rational decision-making 
plan to follow from the incqjtibn of projects to their conclusion. Analytic techniques arc used 


” This t^le contains information from Mayston, D. (1993) "Public and Private Sector Project 
Appraisal: A Comparative Bvaluation’ in A. WUliams and E. Giardina Efficiency in the Public 
Saaor. Cambridge, Great Britain: Edward Elgar Publishing, p. 5 and Cozzens, S., S. Popper, 
J. Bonomo, K. Koizumi, and A. Flanagan. "Methods for Evaluating Fundamental Science" 
RAND draft series: DRU-875/2-Cn. p. 16. 
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to obtain the information necessary to make the salient decision of each phase. In the project 
cycle, evaluation is in the validation phase, before specific planning activities .begin, 
Bvaluation is used, along with othra' analytic techniques, to decide between alternatives, to 
validate the choice of a particular project. 

The phases of the project cycle correspond, in pub!ic-s«:tor program evaluation 
parlance, to the following categories of program evaluation (Table 2): phase I=front-end 
analysis; phase n=evaluabtlity assessment; phase V=formative, developmental, process 
evaluation and program monitoring; and phase VI=impact, summative, outcome, 
effectiveness evaluation. Geneialiy ^xaJdng, public-sector evaluation is conducted in relation 
to one of three public-sector behaviors: "satisficing", "justificing”, or "optimizing"**. The 
evaluation method should, thoefore, be appropriate to the evaluation's objectives and 
available data and leswjices*' (i.e. time and finances). The principle focus or objective of 
GPRA^’ is impact (summative, outcome or effectiveness) evaluation. 

These typologies (project cycle and program evaluation) categorize pubiic-sector 
evaluation according to the timing and intention of the evaluation. Since the funding for 
public organizations and programs is based on fairly immediate considerations (as in "What 
have you done for me lately?"), public-sector evaluation does not routinely entail historical, 
retrospective analysis as is required to ascertain the impact of transferred technology. This 
study does not fit neatly, therefore, into the ^ve categories as traditionally defined. 

This research can be described as impact evaluation, although its findings are not 
intended to facilitate the traditional use of impact evaluation, i.e,, to decide whether to 
conttoue a particuiar program. In addition, while utilizing an optimal choice selection 
technique (cost-benefit analysis) of the validation phase, this research is more accurately 
identified as an after-the-fact investment appraisal of the so-named divestment phase, though 


Sati^cing is the term coined by Hcrben Simon to distinguish actual from ration^ decision 
making whereby the actual deoiaon making process is concluded when a sufficient, satisfactory 
solution is found. ThairMical, rational decision making asserts that comprehensive analysis 
continues until an optimal solution is found. Simon, H.(I965) Administrative Rehavipr New 
York- Free Press. Jusajicing refers to efforts made by public organizations to address the 
requirement of public accountability through providing reasons, explanations, and'defenses for 
choices and actions. Munda, Nijfcamp, and Rietveld (1993). 

According to Lave (1981, p. 27): "The felicitousness of the [evaiimion] framework is more 
important that its comprehensiveness." 

” Cozzens, S., S. Popper, J. Bonomo. K. Koizumi, A. Flanagan. (1994) "Methods for 
Evaluating Fundamental Science", Washington DC: RAND. 
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it is not related to any divestment decision. Technology is "divested" when it becomes 
obsolete and/or is replaced by its sequel. The most complete and accurate investment 
appraisal or return on investment evaluation for a technology would be conducted at its point 
of obsolescence. However, in regard to sequels or the nature of technology to be in 
continuous development”, one technology can be said to "breed" another, maldng the time 
boundaries for the evaluation fuzzy. The point here, again, is that the evaluation of the 
impact of transferred technology does not fit neatly into the standard categories of either 
progtam evaluation or {nibUc-sector project cycle evaluation. 

Indirect Measures of R&H Impact” 

Indirect measures of R&D impact include: hibliometrics (citation and co-citation 
analysis); peer review; paitidpation counts for training/education activities and for 
mechanisms designed to facilitate technology transfer; science user or customer surveys; and 
publication, patent, copyright, and pnxluct counts”. Although each of these metrics add 
more information, the inteipretation of the meaning of die information must be made 
carefully due to the inherent limitations of this surrogate d^”. 

For example, reviewers are subject to the bounds of human rationality, cognitive 
capacity, and bias. Therefore, peer review can potentially yield arbitrary, biased, or other 
than rational outcomes”. Citation analyses, whether of publications or patents, measure a 
representation of the output rather than the output of R&D itself, in addition, the number of 
citations, while communicating the existence of linlcages, is not instructive concerning the 


For example, commercial impetus for the development of the transistor resulted from 
market priKsures created by the discovery, refinement, and application of the vacuum tube. A 
bibliometric study might not make this connection, but a retrospective market research study 
would demonstrate this point. 

” Dinsa refers here to measures of financial retain. Indirect refers to all other injures of 
R&D imiact. 

_ ”, ® ’ Poppnr. J- Bonomo, K, Koizumi, and A. Flanagan, "Methods for 

Evaluating Fundamental Science". RAND draft scries: DRU-87512-CTI. For an overview of 
current R&D evaluation techniques see volume 18:1 issue of Evn/Harion Review, A special issue 
on research impact assessment. 

” Indirect measures (aU measures other than those of financial return) yield data that is 
surrogate for direct measures (measures of financial return). 

"Grants Peer Review in Theory and Practice," Evaluation Review. 18: 1, 
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importance, quality, or relative impact of the work within a field or subfield due to 
differences in citation patterns between disciplines^*. Despite these and other limitations, 
citations and indirect measures help to paint a more detailed picture of the impact of 
technology transfer. Therefore, to the extent that this information is available, it will be 
included. 

Unit of Analysis 

Technology transfer has been defined as "an intentional effort to transfer capability to 
do something from one person or organization that has the desired capability to another 
person or organization that wants and will use that capability While technology transfer 
can occur unintentionally, only intentional efforts are studied in Phase I. The definition is 
stated in unitary terms but, for this research, technology transfer can include more than one 
recipient person or organization either from the inception of the effort or as a result of 
diffusion beyond the original recipient person or organization. In Phase I, technology transfer 
specifically refers to a transfer from Sandia National Laboratories to one or more private 
sector organizations. 

The effort to transfer technology occurs gradually over a period of time. The 
approximate point in time when technology transfer can be said to be completed can only be 
determined retrospectively. While there is a difference between the gradual process of efforts 
and the iq)proximate point of completion, this distinction is not often made in the technology 
transfer literature. The Stevenson-Wydler Act and subsequent legislation supported not just 
the effort to transfer but specific results, the successful commercialization of the technology: 

"It is the purpose of this Act to improve the economic, environmental, and social 
well-being of the United States by. ...3) stimulating improved unlization of federally 
funded technology developments including inventions, software, and training 
technologies, by State and local governments, and the private sector."" (emphasis 
added). 


” Narin, F., D. Olivastro, and K. Stevens. (1994) "Bibliometrics/Theory, Practice, and 
Problems," Evaluation Review. 18:1. 65-76. 

” DeBruin, J. and J. Corey (1988) Technology Transfer: Transfemna Federal R&D results 
for Domestic Commerrial Tltilixation. Sandia National Laboratories, Office of Classification and 
Technology Policy, Defense Programs, U.S. Department of Energy. SAND88-1716 p. 28. 

" United States Code Title 15 Chapter 63-Technology Innovation Section 3702-Purpose (15 
use Sec. 3702). 
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Pifuie 2: Uidl of Analysis; Tedinology Tnostor Impact 



Figures 3 Md 4 (papcd 31 and 22) ideaafy the pettiuiil impacts of a tediiKiiocy 
oansfer. Four am* of inq a ft are ceoaidensd; eoanomy, eecPooiofy/knowledpe, 
envtrawnant. and health**. Hicae impacts oototo be measund at ei|toi levelr 

]. indhridual eonsuaiaft), 

2. indtvstoMi Itna, 

3. sitoscs of ipaciaftred flniis istohoi m indesvy, 

4. aO film* within an industry, 

3. muldpie indnstnes widlia an eoanomy, 

6. all ind u sm es within an ecooomy, 

7. ■altinisional economies, sod 

8. worldwide 

For each oansfer, dau will be induded lor each level a p p r opruie lo dm transfer and 
mdusliiei mvoived Impact caa caope from wortdwide to caclusivcty local. As moee profiles 
*« oompleied. the lilt rfih oed of obtaiiiint data on transfecs with impact at nmiiar leveia wID 
be mcraaied For now, this research to fixussd on idenaiyiap. quanafyuii, Md classilyii^ 
ae impacts to aiteve Ac most qontiiaove asMasmeat posOble for each Bansfer In F^ntes 


** represent a claaaifiadon of the mdicalan commonly teponai toi articles 

and reports on RAD and lec l mohnj transfer evaluabon lo which wen added indicators of 
environ m ea aal and heaifli or qolicy of Isle impact. 
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3 Md 4, • pmibk sole tar cam the aacirtei it mdicaled. As awre proxies are 
oompteied, it is tfmcipMei) lh« the approfnate scales to use w cnaMc companion will be 
s^puanl. The differences in lechnoiopes Irmferrad and ecosoaints on resources and dau 
asaiiabtlitjr preclude otnalnlnt dau tor each mcotic tar every lechnolocy harnfer However, 
the DNear od the seady to to obtain dau tar u many indicaaors as availability and 
appropnateaeu permiL 

In the area of economy, the unpict of t echn oloty nmfer is matured using job 
ooiaits, tndutiry diipenal. business counts, and cost-benefft taooi. In regard to job counts, to 
present an aocuiaie acsouaitng of ceooouac iupact, it may teen reasonable to reduce the 
uedii tor the ptosperiiy engendered by the sacoesstal comarrriil Tarion of a new tecbnolacy 
by an aocoauMing of the loss of sata and worfcm dispiaeed by Ike leplaezmeni of the 
existing ledmotogy. Hoivcver, Hctaalagy is necessarily destructive and creative 
amultaneously. As the old techooiogy it made obsedete, the new lechnolocy increases she 
emcianey of resource usage. The tesouroes that arc luMaad by toe more efflcleM new 
lechoctogy and wouid have been apeadad usuig toe old. are now free m be applied to a 
more efficient use. In a ntodcrateiy ooopetttive economy, the dispiaced workers are only 
•tnsporinly, not prruafiMly, unemployed. Society experiences a net gam not Iocs froun new 
■Bchnolocy. Tberefoce, since it would miereprcsanl the true unpac: w reduce beneius by the 
effects of the replacement of the dU eeckaoicigy, that reduction is not oommoitoy mduded in 
aseessownts of the impact of new Mchnolocy and will not be Included here. Job couna will 
be groB DOC net new jobs. 

Industry dispetial refers m toe number nf cumpames (raponed u a percentage) witoin 
an industry receiving ihe eectonlogy that, as a teault of toe transfer, hatre to, 

lectonoiocy. Tbe number of Mccessful new busineu statlups rentang from toe tnnstar and 
of types of business users of toe products of the todmatogy transfer are both also counted. 

Two approuchus to measunng coets are used in calculating the ocst-beneflt ratio. The 
ftrsi meludoa both toe coat of producing knowledge and the coat of toe transfer. The wwwh 
includes otoy toe cm of the mnsfer. The aohcoal iaboraiones are multtprogram 
labontorMa. with RgJ} programs in naoonal security, energy resoarm, cnvirenmenal 
quality, and mdustriaJ competiiiveiiesi. For some technology transferv Ihe cosi of producing 
knowledge toctod alt be allocaiad to the transfer. For toose tntttten of lechnotagy developed 
tor a specific pnrpcne such as aaocau] security, ccunling only Ihe cost of toe ttraafer may be 
a more realistic cost ftgure becuoe the toboraaory cos; so produce ihe knowledge is ofin a 
sunk co«, unrelaaed to the actual transfer. It wouM have been incurrod regatdtoa of whether 
OTTioi toe transfer occurred, ainee the taboramry needed and used the knowledge fur otker 
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purposes**. The benefit of national security and a viable defense were the intended and 
realized retuni on the investinent made to produce the knowledge. Since there is not a valid 
basis to apportion a part of these sunk costs to the transfer, two ratios are calculated, one 
with these sunk costs included and the other with sunk costs excluded. 

The cost to produce the knowledge refers here to die investment made by SNL to 
create or obtain expertise in a techntdogy. The cost of producing knowledge is measured by 
including the cost of capital, equipment, and labor. The fully burdened historical annual cost 
of the average scientific technical person at the labocatory includes opeiationai R&D costs 
such as the cost of overhead for buildings, their maintenance, equipment under S 10,(X)0 and 
purchases of incidental materials. This average annual cost is multiplied by the total number 
of scientific and technical persons involved in obtaining the targeted technology each year. 
The SNL managers in each transfer were consulted to determine if facilities were constructed 
or equipment costing more than $10,000 was purchased for SNL to obtain the technologies 
involved. The value in 1987 dollars of these capita!, equipment, and labor costs for each year 
is calculated using the GDP deflator series**. The sum of these yearly costs is presented as 
the total cost of producing die knowledge for SNL in diis study. The cost of the transfer is 
measured by the amount of government and private sector investment allocated to the 
transfer. This can include grants, salaries, lodging, training, travel, equipment, facilities, and 
related costs. 

Benefits are measured with esdniates of cost savings, government multipliers for 
economic impact, and sales estimates. Appropriate published data and industry experts were 
consulted to estimate cost savings and sales. The U.S, Department of Commerce’s Bureau of 


** It is difficult and expssisivc to assess all of the sunk costs in defense research. In addition, 
all of the benefits derived ftom the investment in defense research are also difficult to trace since 
results are often published and dispersed widely, contributing to many different fields. If it were 
possible to trace tiie benefits of all research to all industries, the truest measure of impact could 
be derived. However, when data is publicly released and can be used without citation, it is 
impractical to produce a truly all-inclusive assessment of impact. 

*’ This deflator senes is widely available. There is nothing obscure about how it works, and 
most federal salaries are tied to it. See Shires, M. (1993) -Estimating a Research and 
Development Price Index”. Santa Monica, CA: RAND, and Bureau of Economic Analysis, 
Department of Commerce 'Implicit Price Deflators for Gross Domestic Product" (1995) 
Eeanomig Indicators. Washington D.C.; Government Printing Office. March p. 2. 
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Eodiwiaic Aiuiyax (B£A) has pww ideil piMished ataMpfatrc" by tttte traslable ai oo eo« 
wtd will c al ct t la a r muloplien tof tpealic induutics in spectAc counoes or itxiox* on a tee 
basis. Due lo bndpiary and time sEstrictioas, the publinhed Reclonal tnpui-Ouipin Modelxtt 
SyiM* (RlXiS U) input-outpui multipbcn are vaed in this rqmn. Althou(h the pubUshed 
muloptaen are noc as amcac as thoie obounabte tor a tee. the multipUen used m this report, 
rancinc from 1.6 to 2.0, an reasonable and oonsesvanve tor the estimanon of the regional 
eooaonuc Impacts of the iniroducoon of a new technolog/". In adi&tioo. noninanetary 
indicatiBi of benefit such as jobs created, the ure of tneisferrtid technology wnhin an 
Induatry. and oounu of new business startups related u> the inusfer, at mentsoned earlier, 
were dao sought. 

In the area of technology/kaowMge. the imphot of lechnologr transfer it measured 
by counts of cangMc outputs of the nanster (jnodacts. devicet, BKrerneeaa) tmprovcaneats. 
saooesiAil problem solving, and algoritfaeati’ioftware) aate sanogaie measures of these outputs 
(panaats. p o h li raak msrpr r imi i nont , posidocaotal reaeaach, and indusuy oainmg). These 
meiaores are aD enumerations**. Suooesiful problaa MMng refers to the number of 
problems ntved lo tedfataK praduetton. oommercializuian, or marketabtlliy of the 
lechnolQgy, 

The impna n the area of environment it measured by estimates of known inrrrmcrtli 
or decrements so the number of pollutants in the air, water, or waste related to the 
inchaology transferred. The poUulanU art quahraUvely graded to indicate the seventy of the 
teey poae and reporisd according lo toe amnber of poOutanIs within each grade”. 

In regard lo hohh, data on changm in aocidem or death tatet related so the 


Regional Economic Analysis Dreision, Burana of Eoonoouc Arislysis. Departmenr of 
(>9921 teMMl MulWliBn- A llrr Handbook fa r the Reeiniul Imnil-Outonl 
Maaninr ivy ae ni fKIM i S ID Washmgion OC: Gevemment Pnnting OfAee. May. 

** The Direciar of the Bureni of Butioeu and Econootic Research ai toe University of New 
Mesico^ espen in ecoaonne impnet studies, asiessed toe use of die RIXtS U nutitipfien in 
dus report and found that their ese was both appropnste and cocuemtiva. 

“ It Is impoftaiu to note that while the aggregate of the enumeranoeii for the four areas of 
impact will create aa oveiaU pnfiie of impret, the asseinon Is NOT besng made here that the 
■dividual cnumenoioiu (for etcaatpie the nnalber of palentsi equate to impuh iwv^.f .» 
enumerabons alone may only repreaem pocenbal rather than actual Impact 

” The gndsig and evataanoa will be doae in accordance with federal legislaaive and 
rqnlaaory clasicftcaaon of poUutanis (see National Eimr oo men ia l Protection Aci (NEPA) 19TO, 
Toaic Subsonces Control Acs 1920. and Nabonal Clean Water .an (1977,l9tl,19B7) Naaonal 
Clean Air Act. etc.) 
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Figta'C 3: Impact Profile 
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Figure 4; Impact Profile 
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technology transferred is reported for the employees within industries and for the public, if 
applicable and significant. Estimates of verified influence on changes in longevity or quality 
of life for employees and for the public, if applicable and significant, will also be sought. 

Selection of the Technology Transfers 

A time lag exists between the transfer of technology and evidence of its impact. To 
allow enough time for the impact of the transferred technology to be measurable, 
technologies were selected that had been transferred at least three years prior to the 
beginning of this stud/^. Two technology transfers were selected for this preliminary 
research; plasma spray technology transferred to Fisher-Barton, Inc. and polycrystalline 
diamond drill bits transferred to the rock drill bit industry. These two technologies were 
selected as dissimilar examples of SNL technology transfer. 

The plasma spray transfer involves a small business, an industry less than 100 years 
old and the startup of a new small business. The polycrystalline diamond drill bit transfer 
involves small, medium, and very large businesses, an industry more than 100 years old, and 
robust competition. The disparity between the two transfers provides a test of the 
comprehensiveness of the research method. The results of this research show whether it can 
accommodate two extremes on the continuum of technology transfers from SNL. 

The total population of documented technology transfers to date from Sandia National 
Laboratories is well over 1000^’. For the most part, the transfers are technologies from 
within the Laboratories’ technical core competencies. The core competencies consist of four 
scientific research foundations (engineered materials and processes, microelectronics and 
photonics, computational and information sciences, and engineering sciences) and four 
integrated capabilities (advanced manufacturing technology, electronics technology, advanced 
information technology, and pulsed power technology)^. Another classification for SNL is 
in regard to the mode by which the transfers occur. For example, transfers occur through 
cooperative agreements, technical assistance programs, and publication of research findings. 


” The transfers selected occurred prior to the increased emphasis on technology transfer. With 
the increased funding, planning, and support, subsequent transfers may achieve much greater 
impact. 

If literature citations and more casual exchanges of data were included, the transfers would 
number in the many thousands. Source: SNL technology transfer official. 

" SEAB (1994) "Visit of the Secretary of Energy Advisory Board (SEAB) Task Force on 
Alternative Futures for the DOE National Laboratories August 16, 1994", Sandia National 
Laboratories’ Itinerary. 
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For the results of this research to be generalizable to the Laboratories’ technology 
transfer activity, stratified sampling of the transfers by the core competencies with 
consideration of the modes of transfer would need to be used. This would offer a sample size 
sufficient for separate subgroup analysis, an increase in the sample efficiency, and an 
adequate population frame (to cover the population of transfers uniformly)”. The cost of 
obtaining data for a sample of this size would, however, be prohibitive. A more limited 
study may be sufficient to demonstrate the impact of the specific technologies transferred and 
will provide an experiential basis for estimating the value of a broader array of transfers. 

Phase I is a step toward that goal. Thermal spray is within the engineered materials 
and processes core competency and the transfer occurred through a DOE technical assistance 
program for small businesses. Polycrystalline diamond drill bit technology is within the 
engineered materials and processes core competency but is also very interdisciplinary 
including technologies from the computational and information sciences and engineering 
sciences (mechanical design and fluid mechanics) core competencies. This transfer occurred 
through Industry Advisory Committees and industry and university research funded by SNL. 
The technologies studied do not represent the breadth of science-based engineering of the 
core competencies. There is no intention, therefore, to generalize the findings of this initial 
study, but there is intent to do so when further study has been completed. 

Data Collection 

The transfer of technology is the transfer of knowledge. Knowledge, like wind, is 
more apparent in its effect than its essence. This intangible aspect, coupled with the myriad 
types of knowledge and transfer mechanisms, make standardization of the evaluation of its 
transfer a challenge. Prospective technology transfer evaluators are cautioned: 

"...there is no right method for impact assessment’^" 

" . . .the conditions under which these methods can be applied 
are context-dependent... the task is to chose the right 
method for the particular problem”" 


” Rossi, P., J. Wright, and A. Anderson (eds) (1983) Handbook of Survey Research . 
Orlando, FL: Academic Press. 

” Ormala, E. (1994) "Impact Assessment: European Experience of Qualitative Methods and 
Practices" Evaluation Review 41-51 p. 49. 

” Ibid. Munda, Nijkamp and Rietveld (1993) p. 61. 
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Yet technology transfer evaluators are also instructed that: "The current technology transfer 
M&E** effort is ad hoc and uneven. An improved system of measurement and evaluation is 
necessary and feasible and should be developed.^’" This study experimented with the extent 
of standardization possible in applying a method to evaluate the impact of technology transfer 
within the context of the breadth of science-based engineering at the Laboratories. The 
following narrative documents the procedures followed to obtain the information used to 
prepare the impact profiles. 

As noted earlier, to make this study as generally applicable as possible, the 
technology transfers to be studied were selected by SNL from the opposite ends of the broad 
spectrum of transfers'". Focus-group and individual interviews were conducted with the 
scientists and engineers at SNL associated with the two technologies. Recipients of the 
technology transferred and their customers were interviewed either in focus groups or by 
telephone. Focus-group interviews were recorded and transcribed. Logs of phone interviews 
were prepared. Interviewees were assured of personal anonymity and, when requested, the 
identity of their companies was protected. 

The data from these interviews present experts’ best estimates. No matter how exact 
and "science-Uke" estimates may appear, the fact that they deal with predicted events means 
that they are inherently imprecise'". However, to the greatest extent possible, independent 
reports of the data were obtained. The internal consistency of the information was supported 
by careful review of the material obtained in each interview. External consistency of the 


** measurement and evaluation system 

’’ Carr, R. (1994) "A Proposal for a framework for measuring and evaluating technology 
transfer from the federal laboratories to industry" in Kassicieh, S. and H. Radosevich (1994) 
From Lab to Market: Commercialization of Public Sector Technology . New York: Plenum Press 
p. 303. 

“ A former manager of SNL technology transfer reviewed SNL technology transfers, choosing 
two transfers that met the following criteria: 1) successful transfers; 2) different from each other 
(in technology, transfer mechanism, type industry, time since transfer, etc.); 3) SNL maintained 
contact with the industries involved in the transfers; and 4) the industries would -probably be 
receptive to participating in the study. 

For a general discussion of the scientific status of future-oriented evaluations see Rescher, 
N. (1959) "On the Epistemology of the Inexact Sciences" Management Science 6:1 25-52. For 
a targeted discussion of the problems in future-oriented evaluation of R&D impacts see 
McCullough, J. (1989) "First Comprehensive Survey of NSF Applicants Focuses on their 
Concerns about Proposal Review" Science, Technology, and Human Values 14:1 78-88. 


25 



339 


information was siipported by verifying that the independent reports were in agreemenf^l 
The information was reviewed by all sources of information for accuracy and to ensure 
proprietary concerns were protected. 

Documents published by SNL, trade publications, and scholarly journal and 
proceedings articles were also used as source material. Citation and patent searches were 
done using the SCI and CASSIS databases. In addition, records, when available, were 
obtained from compaities and industry associations for each of the four areas (economy, 
technology/knowledge, environment, and health). These procedures enable future replication 
by following recommendations to facilitate replication" (standardiiation and thorough 
documentation of evaluation procedures and maintenance of records of the technology 
transfer recipients). 


Lofland, J. and L. Lofland. (1984) Anal vrina Social Settings . Belmont, CA: Wadsworth 
Publishing Company. 

" Ibid. Lofland and Lofland (1984). 
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Chapter 3: Plasma Spray Technology Transfer 
Overview of Thermal Spray Technology and Industry 

Thermal spray is a generic term for an aerosol spray of molten material. The spray 
can be used to coat components or objects, form a component or object, or process a 
material. In thermal spray, a material (in powder, wire, or rod form) is heated to a molten or 
semi-molten state, accelerated, and propelled toward a prepared surface. As a coating, the 
initial particles bond with the surface and subsequent particles then cause thickness buildup. 

In spray forming, the particles build up a thick deposit which is removed from the substrate 
(often referred to as a mandril) to create a free-standing shape. In material processing, 
unusual materials (e.g., nickel graphite and aluminum polyester composites for abradable 
seals and cemented carbides for wear applications) that cannot be made any other way are 
formed during the process. Originally (from 1909 to circa 1950), the materials sprayed were 
molten metals. More recently, nonmetallic and mixtures of nonmeiallic and metallic materials 
are sprayed. Thermal spray can be classified by process into three general categories^; 
plasma, combustion, and electric/wire-arc spray. Table 3 highlights the differences between 
these processes. 

Thermal spray was first used by M. U. Schoop in Zurich, Switzerland in 1909 to 
make metal powder. The thermal spray industry began in the 1920s with the subsequent 
introduction of metal spraying to the marketplace in Germany, France, and the United States. 
The industry experienced slow, steady growth in the United States with annual sales reaching 
approximately ten million dollars in the 1950s. The advent of technological innovation 
(plasma spray torch) and the expansion of markets (thermal and wear resistant coatings for 
aircraft engines) boosted annual sales to approximately $50 million by the early 1970s. 
Industry restructuring (through acquisitions and startups), fast-paced technological innovation 
(high velocity oxyfuel [HVOF], computer based controls, high-energy plasma spraying, 
water-jet stripping of thermal spray coatings, laser melting, and robotics) and new markets 
(automotive applications and relatively small niche users) brought annual sales to $630 
million in the United States and $1.2 billion worldwide by the early 1990s“. 


^ Many subdivisions exist within the three general categories. There is not one best process, 
each application must be carefully studied to achieve the desired coaling characteristics using the 
most appropriate process. 

^ Thorpe, M. (1993) "Thermal Spray," Advanced Maierials and Processes 5:143 50-61. 
Annual sales refer to sales of thermal spray services. 
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Table 3: Thermal Spray Coating Processes** 


Type of 
Procew 

Mecheoitnu 

Variations of Each 
Type 

Cost/ Availability 

E>eposil Chsracierittics 

Cofobuetioo 

b«ac4 OQ chemicAl bMUn; &om 
oxyf eo fuel combustion 

Oatne spray 

detonation 

HVOF" 

leaa expensive 

patent available from 
one vendor only 
more expenaive 

tnore porous, higher oxide 
eorueot 

high quality costing, not suited for 
costing large surface sreas 
very thick, low porosity costing, 
with low residual stress 

■ 

based on besucr oy a direct 
current arc-onven pUatna jet 

altDO^beric aptayinf 

vacuum/low pressure 

ioeit chamber 

tukderwatcr 

least expensive 

high cost 

ioiennediatc in cost 

no commercial 
application 

very versatile, some porosity/oxide 
(spraying in open air) 
greatly superior costings for some 
applications (extensive use in 
aerospace appliesiiona) 
reduced oxides/porosity, not widely 
used in tndustn 

Electric/Wirc 

Arc 

baaed on hcadiif by an electric 
arc ftniek between two 

consucnablc wires 

aunospheric spraying 

vacuum 

inert 

rcUtivcly inexpensive 

research only 
research only 

high deposition rates, somewhat 
porous, minicnal heal input to 
workpiece, limit to metal coatings 
with comparatively rough as- 
deposited surface 
bmitsd use in Europe at prasent 
limited use in Europe at present 


The major players in the industry are job shops, original-equipment manufacturers 
(OEMs), the military, and suppliers of equipment, systems, and materials. The number of 
users of this technology continues to increase through such recent applications as coatings for 
medical implants**, spray forming", and removal of lead-based paints™ from steel 


“ Source; Manager SNL Thermal Spray Research Laboratory and Smith, R, and R. Novak. 
(1991) "Advances and AppUcadons in U.S. Thermal Spray Technology 1. Technology and 
Materials," Powder Metallurgy Imemanonal. 23:3. 

" high velocity oxy-fuel 

Herman, H. and S. Sampath. (1995) "Thermal Spray Coatings", posted on internet; 
Department of Materials Science and Engineering, State University of New York at Stony 
Brook. June 1995. contact cbemdt@ccmail.sunysb.edu, 15 pages. 

" Smith, R. and R. Novak. (1991) "Advances and Applications in U.S. Thermal Spray 
Technology I. Technology and Materials," Powder Metallurgy International. 23:3. 

™ Bemdt, C. (1995) "Removal of lead-based paints from steel structures”, posted on internet: 
Department of Materials Science and Engineering at State University of New York at Stony 
Brook, contact cbemdt@ccmail.sunysb.edu June 1995. 1 page 
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structures. Industry restructuring is also continuing in the 1990s with consolidations, buyouts, 
and reassessment of thermal spray as a "factory-floor” process by OEMs. Since it constitutes 
fifty percent of annual sales, slowdowns in the aircraft engine repair business have had 
marked impact on the thermal spray industry in the United States in the lOOGs’'. In 
addition, the 1994-1995 acquisition (and in some cases, taking off-shore) of 80% of the U.S, 
companies that supply thermal spray equipment, systems, and materials by foreign interests is 
anticipated to have a major impact on the industry in the United States since technological 
innovation has been fostered primarily through these suppliers^. 

Thermal Spray Technology Transfer 

Sandia National Laboratories began its research in thermal spray technology to 
support the defense effort in 1967. The Laboratories developed thermal spray expertise and 
capacity in virtually all thermal spray technologies including: combustion flame spray (two or 
three types), twin wire arc, conventional atmospheric plasma, single wire plasma, vacuum 
spray, and HVOF. Applications of the technology at the Laboratories include defense, solar 
energy, and the magnetic confinement fusion energy project, along with numerous projects 
with industry. The thermal spray process called plasma spray is the technology transferred 
from Sandia National Laboratories to Fisher-Barton Inc. on which this study focused. 

Plasma Spray 

The following is a layman's description of the plasma spray process. A mixture of 
gases, usually argon with either helium or hydrogen, is fed into a gunlike apparatus. Within 
the gun, the mixed gas passes between an anode and a cathode. The electrical energy that is 
imparted by the flow of electrical current through the gas, ionizes the gas (strips its 
electrons). Ionized gas is also called plasma or gas in an excited state. The ionization of the 
gas creates heat in the form of a high velocity plasma jet. This plasma jet will both melt 
materia! and propel the particles of melted material out of the gun. Material (powder, wire, 
or rod) is fed into the core of the plasma within the gun. The plasma melts the material and 
propels it out of the gun in molten aerosol droplets (Figure 5). 

Plasma generated by the flow of electric current can create very high temperatures, 
higher than can be obtained with combustion processes. This high temperature makes the 


Personal interview, thermal spray consultant, June 1995. and Thorpe, M. (1993) "Thermal 
Spray," Advanced Materials and Processes. 5:143. 50-61. 

^ Personal interview, thermal spray industry official. June 1995. 
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plasma a superior protfess for spraying materials with very high melting points, such as 
ceramics. The melting point of a typical sprayed ceramic is 4,000°F. The surface 
temperature of the component to be coated may have a melting point of only 1,000°F. The 

Figure 5: Plasma Spray Diagram 



component is therefore kept below 250'’F to prevent the heat of the molten ceramic from 
distorting its sh^. 

Fisher-Barton Inc.'” 

Fisher-Barton Inc. manufactures gear blanks and original and replacement metal 
blades for several applications including: lawn mowers, wood chippers, and agricultural 
machinery. The company employs 270 workers and transacts business in four locations: 
Watertown (corporate headquarters), Pewaukee, and Milwaukee, Wisconsin and Greenville, 
South Carolina. Founded in 1973, it is currently the largest manufacturer of lawn mower 
blades in the world (fifty percent share of the available world market)’\ To expand its 
research and development capacity, Fisher- Barton maintains an ongoing professional 
relationship with the University of Wisconsin (UW-Madison)’^ 

The company’s goal is to make the best lawn mower blade in the world. Lawn 


The information in this section was primarily obtained during interviews at Saridia National 
Laboratories in New Mexico, and at Fisher-Barton and Thermal Spray Technologies in 
Wisconsin. 

Some captive lawn and garden product companies manufacture their own blades. 

” Home of the University of Wisconsm Badgers, 1994 Rose Bowl Champions. 
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mowers operate like a vacuum cleaner in a brutal environment. The rotating blade (3,000- 
3,500 rpm, or =2(X) mph) not only raises grass for cutting, but also picks up rocks and, in 
some parts of the United States, sand. The sand is devastating to the blade, eroding it in as 
little as ten hours. In 1980, Fisher-Barton wanted to measure the durability of its blades. The 
UW-Madison’s College of Engineering helped Fisher-Barton to scientifically verify that the 
heat treatment or austempering Fisher-Barton uses on its blades did, in fact, increase their 
wear resistance and decrease their likelihood of failure™. 

A professor in the Materials Science and Engineering Department of the UW-Madison 
College of Engineering further directed Fisher-Barton toward thermal spray as a possible 
technology to increase the durability of its blades and to overcome the limitations of metal 
working processes. In 1986, a graduate engineering student began to study the technology at 
UW-Madison through available literature and samples of plasma-sprayed items. While the 
University faculty did not have plasma spray equipment or the applied expertise to 
experimentally test the lawn mower blade application, the study indicated that plasma spray 
coatings would be too brittle to use in the field. 

Technology Transfer Grant 

During a serendipitous visit to Sandia National Laboratories, the owner of Fisher- 
Barton realized that the Laboratories had the capacity to fully transfer plasma spray 
technology to the company. Fisher-Barton, Inc. then applied for and received a technology 
transfer grant from a Department of Energy program to aid technology transfer to small 
businesses. This program, available to all small businesses at that time, enabled Fisher- 
Barton to send its fuUtime employee (formerly the graduate engineering student) to Sandia 
National Laboratories to work directly with Sandia experts in plasma spray technology. 
According to the terms of the grant, Fisher-Barton paid the employee’s salary and the grant 
paid for laboratory supplies and the employee’s living expenses. 

Since plasma spray coatings for lawn mower blades were not a viable application, the 
Fisher-Barton research (from June 1988 - September 1989) at Sandia explored possible 
coatings to use on chipper blades, a product market that Fisher-Barton was considering 
entering. Chipper blades are used by the wood industry in the process of making pressed 
wood boards. They are also used in the mulching industry, an attractive growth application 


™ Walljasper, A. (1992) "The College of Engineering’s plasma spray technology spurs a new 
company" in At Work for Wisconsin , publication of University of Wisconsin-Madison College 
of Engineering. 
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for Fisher-Barton. It was hypothesized that if a very hard, wear-resistant material was 
plasma-sprayed onto one side of the chipper blade and the other side remained conventional 
steel, then, as the blades chipped at the wood, the softer un-coated steel side of the blade 
would wear, leaving a sharp edge at all times. This idea was drawn from an example in 
nature. As a beaver gnaws, the softer inside covering of its incisors wears more quickly than 
the very hard outer covering, causing these front four teeth to be continually sharpened. This 
investigation found that the environment for chipper blades (Uke lawn mower blades) is too 
severe for a plasma spray coating to be effective. 

In addition to this project, the Fisher-Barton employee worked on other projects of 
specific interest to either Fisher-Barton or Sandia during the 15 month period. Although 
Fisher-Barton sent several projects with the employee to the Laboratories for study, the 
employee’s primary task was to learn how to use and modify plasma spray technology for a 
desired outcome in a more general sense. This required developing expertise in the diagnostic 
techniques and computer models used to understand the materials (i.e., scientifically design 
and analyze the coatings) and the process (i.e., particle velocity, temperature, injection 
diameter, etc.). The transfer was preceded by gaining familiarity with the technology at the 
University but actually occurred when the hands-on knowledge about the technology was 
transmitted to the employee at the Laboratories’’. The employee cited two reasons why this 
exchange occurred at the Laboratories: 1) the depth and breadth of expertise available at the 
Laboratories ^ 

"There was an expert there at Sandia or there was at least 
somebody that knew an expert that you could call up and the 
resources and the networking there are just so quick and fast 
for you to be able to get technology...".’* 

and 2) the physical resources "I got used to using great equipment. "” According to the 
owner of Fisher-Barton, the greatest value of the Sandia experience was the acquisition of 
knowledge on how to scientifically analyze various coatings and how to select the optimal 
coating solution for each application. From the Laboratories’ viewpoint, the transfer was a 


” There is a vast Uterature confirming that technologies are most effectively transferred from 
federal laboratories through person-to-person contacts. 

’* Personal Interviews conducted at Thermal Spray Technologies, Inc. October 1, 1994. 
”TST, 1994. 
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successful experience for both the Laboratories and Fisher-Banon because of the Fisher- 
Barton employee; 

"..it’s something worth observing that [when] projects of this sort come 
to pass, fortunately or unfortunately, success really does depend on 
individuals and we were very fortunate to have an outstanding individual 
(referring to the Fisher-Barton employee) in this case."*® 

After returning to Watertown, the Fisher-Barton employee assumed a management 
role in the purchase of plasma spray equipment and the startup of a plasma spray division 
within Fisher-Barton. Applications for Fisher-Barton products and additional applications for 
other companies provided the division with a diverse client base. In 1993, the plasma spray 
division was formed into a new company, Thermal Spray Technologies (TST). In 1994, 
Thermal Spray Technologies opened the doors of its new facility in Sun Prairie, Wisconsin, 
with 10 employees. 

Impact of Plasma Spray Technology Transfer 

The data from four applications, representing more than 50% of the annual sales of 
TST, were used to develop the impact profile for this technology transfer. The applications 
are the following: 

1 . automotive integrated circuit brackets, 

2. road and mountain bicycle rims, 

3. paper processing coater blades, and 

4. fo^ processing pump components. 

Figure 6 (page 45) represents the impact of the plasma spray technology transfer from Sandia 
National Laboratories to Fisher-Banon, Inc. in regard to health, economy, and 
lechnology/information. 

Health 


Plasma spray is produced within a robotic, gunlike apparatus which propels the spray 
onto a prepared surface within a noise control booth. The unused plume of spray is drawn 
into an air filtration system using an exhaust fen. The spray is filtered and the coating 
material is collected in barrels from which it can be recycled and used for future 


*® (SNL) Personal Interviews conducted at Sandia National Laboratories, (September 9, 1994). 
Parenthetical information added. 
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applications. All of the materials used have tested as nonhazardous but, to ensure safety, 
workers wear protective respirators when working inside the booths. Workers monitor the 
spraying process through the booths’ glass windows, which are covered by shaded curtains. 
They wear standard safety glasses for monitoring outside and either dark glasses or a 
welder’s mask for work inside the booths, as the high velocity flame is bright (5,000- 
30,000‘’K). They also wear noise protection, as the gun and exhaust system is loud (120 
decibels). 

TST does not replace an existing manufacturing process, so worker accidents at TST 
do not represent an increase or decrease in accidents related to an existing technology. The 
annual number of accidents for the plasma spray division at Fisher-Barton and TST for the 
years 1989-1994 was one to two per year. The fluctuation in the number of accidents was 
related to influences (carelessness, new employee learning curve, etc.) other than the 
introduction of a new technology, per se, so this indicator is not relevant to this technology 
transfer. This is also true of worker lives saved/Iost, i.e. it is not an indicator relevant to this 
technology transfer. 

The increase/decrease in longevity related to this technology transfer, although 
potentially existent, would be fairly small and highly speculative. For example, the bicycle 
rim application will increase the braking capacity of road and mountain bikes on which the 
rims are installed when used on wet surfaces. It is conceivable that this increased braking 
capacity could reduce the risk of accident or save a bicyclist’s life that would otherwise have 
been lost. Approximately 2.2% of the population participates in road biking and 2.7% 
participates in mountain biking*’. The subset of the 4.9% that would be affected is fairly 
small (industry experts estimate 1%) because the ceramic rims are very expensive, catering 
to a very small elite group of bicycle racers and enthusiasts. 

In addition, it is possible that the reduced failure rate for the integrated circuit bracket 
may prevent auto accidents and or deaths due to mechanical failure that would otherwise 
have occurred. The avoidance of risk associated with these technological improvements is not 
readily quantifiable because the extent of risk to the general population is very small. This 
indicator is intended, however, to capture reduction or increases in quantifiable, known risks 
to the general population rather than unknown or remote risks. Therefore this indicator is not 
applicable at this time to this technology transfer. 

The quality of life indicator, however, is applicable to this technology transfer in 


Media Mark Research Snorts and Recreation Report (1994). Volume 13. New York; Media 
Mark Research, Inc. p. 1. 
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three applications. Fifteen thousand estimated automotive circuit bracket failures would be 
avoided. Assuming one car per owner, .006% of the population of the United States (262M 
(rounded)” would be affected. Approximately .05 % of the population enjoy increased quality 
in biking. Finally, food data is classified by the type of process it undergoes (ie., freezing, 
canning, etc.). The classification of "processed" is both broad and vague. Due to 
confidentiality concerns, more precise data was unavailable. However, industry experts 
estimate that at least fifty percent of food that is processed using food pumps is affected. 
Since at least 99% of Americans consume food that has been processed using food pumps, 
the estimate that 50% of the population in the U.S. is affected (by avoidance of increased 
food costs due to pump failute) was viewed as conservative. The three applications affect at 
least 50.056% or 50% of the public. 

Environment 

In regard to coating, components and objects are coated with a variety of materials to 
obtain specific surface characteristics and for protection, preservation, and appearance. Four 
types of coatings are: physical vapor deposition (PVD), chemical vapor deposition (CVD), 
electroplating and thermal spray. While no coating process is ideal for all applications, the 
advantages to thermal spray coating are the following: 

1. High deposition rates {can create very thick coatings); 

2. chemical reactions are not a concern as in CVD; 

3. vapor pressure is not a concern as in CVD or PVD; and 

4. environmental hazard is not as much a concern as in electroplating. 

As previously mentioned, in plasma spray, the unused coating spray is contained within the 
enclosed area and filtered through an exhaust system. The particulate material is deposited 
into a barrel and the unused, nontoxic gases are vented into the air. Since the particulate 
material can be recycled, this technology transfer results in neither increasing nor decreasing 
the number of water, air, or soil pollutants or waste products. Thermal spray can replace 
some electroplating processes. For «tample, applications requiring 100 to 200 different 
chemical products can be replaced by processes requiring one or two chemicals. Thermal 
spray can also replace painting and coating processes that use materials containing solvents 
that are more toxic and harder to remove from the atmosphere than the particulate of the 


Estimates of the Population of the United States to December I, 1994 . Bureau of the Census 
Current Population Report Series P-25. Government Printing Office February 1995. 
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thermal spray process. If TST is ever engaged in either of these types of applications, it 
would enhance the contribution of this technology transfer to the environment. 

Technology/lnformation 

The research conducted at Sandia by the Fisher-Barton employee (i.e., technology 
transfer) increased information” through four presentations and four published articles. 

Four presentations were made at national conferences; three of these received best paper 
awards. Four technical articles coauthored with a Sandia scientist were published in technical 
journals. Citation analysis yielded five citations of these published articles. Technology” 
increased, as one patent was issued in 1994. Patent citation analysis did not yield any 
citations, perhaps due to the very recent issue date. 

In 1988, the Fisher-Barton employee was approached by the Institute of Paper Science 
to explore the potential of a paper-making application (impulse drying). The hypothesis was 
that plasma spray might be useful in the drying sequence of the paper-making process, an 
extremely energy-intensive operation. In conventional paper production, wet paper fiber is 
approximately 98% water and 2% pulp, prior to the drying sequence. The water is removed 
by suction and then pressed, heated, and evaporated out of the fiber as it is carried on felt 
sheets through steel rolls. Since water has a high heat capacity and a high heat of 
vaporization, this process is very energy-intensive. In impulse drying, as the paper feed stock 
is passed through rolls heated to high temperature, the water is flashed to steam, creating a 
steam wave that pushes the water out. In experiments, the transfer of heat to the paper 
feedstock was uncontrolled using conventional steel rolls and controlled when using ceramic- 
coated rolls. In the uncontrolled heat transfer, when the superheated water flashed to steam at 
the pinch point between the conventional rolls, the paper blew apart. The controlled transfer, 
made possible by the ceramic-coated roUs, produced paper of higher quality and greater 
strength, using lower-grade pulp (with higher percentage of recycled paper) than paper made 
using conventional steel rolls. 

TST began a Joint research project with Sandia National Laboratories and the Institute 
of Paper Science to investigate this hypothesis. Prototype coated rolls were made at Sandia 
and tested in a pilot-scale dryer at the Institute. Energy consumption was two-thirds less and 
less pulp was wasted with impulse drying than with conventional paper drying. 


“ Information here refers to the result or product of understanding acquired through 
experimentation and experience that can be made available to others. 

” Technology here refers to new applications or advances in applications of science. 
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Engineering estimates are that about 50% of the paper made in the United States can 
be dried with impulse drying (e.g., cardboard and box liners). The energy savings will be 
$5 per ton of paper produced, and the pulp savings will be $20 per ton of paper produce^’. 
These savings are applicable to approximately 80 million tons of paper per year for total 
projected annual savings of $1,600,000,000. 

The Institute has a proposal that has been accepted by the Department of Energy to 
build a pilot drying machine. If estimates are correct, impulse drying should be available to 
the paper industry in five years. In the absence of the plasma spray technology developed at 
Sandia and demonstrated by TST, scientists at the Institute estimate that it would take an 
additional two years for impulse drying to become commercially viable. There is also 
speculation that with impulse drying and lower paper costs, American paper companies will 
be able to compete more feivorably in the world market. Although quantifiable estimates and 
projections can be marie regarding the dollar value of the application of plasma spray in 
impulse drying, this application is in the technology/information category because it has not 
been commercialized. 

Economy 

Since the technology acquired was primarily the diagnostic expertise that enables the 
technology to be fully used, adopting the technology is not possible in the traditional sense of 
industry adoption*'’. This indicator, therefore, is not applicable to this technology transfer. 

A new business startup and jobs for ten employees are clear indicators of economic impact in 
Dane County, Wisconsin. The successive business users of the technology number six, 
including: 


** See Orloff. D., (1992) "Impulse Drying of Paper: A Review of Recent Research," 
Proceedings of the 14th Industrial Energy Technology Conference.-, Orloff, D. and Lindsay, J. 
(1993) "Advances in Wet Pressing," Paperage 109; 14-15.; Orloff, D. and Sobezynski, S., 
(1993) "Impulse Drying Pilot Press Demonstration; Ceramic Surfaces Inhibit Delamination," 
Paper Technology, 34: 24-33. 

*‘ The opportunity to apply for a DOE grant was available to other companies. At the time, 
no other company applied. Opportunities to acquire the diagnostic expertise were and are 
available at other national laboratories and from university-based research centers. Diffusion of 
the technology could have been and can be occurring from these institutions and subsequent 
interactions of SNL with other companies. The diffusion measured here is restricted to what has 
occurred as a direct result of the TST transfer. 
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1 . automotive manufacturer, 

2. bicycle'company , 

3. paper processing machinery producer, 

4. paper mills, 

5. fo^ processing machinery producer, and 

6. food processing companies. 

Finally, the following cost benefit analysis quantifies the economic impact in dollar values. 
Final dollar values for the cost-benefit ratio are rounded to two significant figures. 

Costs 


Cost of nrodueing knowledge 

As discussed in Chapter 2, two approaches are used to measure costs. The first 
includes both the cost of producing knowledge and the cost of the transfer. The cost of 
producing plasma spray knowledge at Sandia National Laboratories includes the cost of 
capital, equipment, and labor. The fully burdened historical annual cost of the average 
scientific technical person at the Laboratories was taken at 0.8 full time equivalent (FTE) for 
each year from 1967 to 1983 and at 2.5 FTE from 1984 to 1988'’. These annual labor costs 
were then converted to constant 1987 dollars". The sum of these adjusted annual labor 
costs is $2,929,261. No facilities were constructed for this Sandia program, however, 
equipment over $10,000 was purchased. From 1967 to 1988, the following equipment was 
purchased: 


" 1967-1988 is the period of time from the inception of the thermal spray program at Sandia 
to the begiiming of the Fisher-Barton technology transfer grant research. The FTE estimates 
were made by the Director of the thermal spray program at Sandia. 

“ This deflator series is widely available. There is nothing obscure about how it works, and 
most federal salaries are tied to it. See Shires, M. (1993) “Estimating a Research and 
Development Price Index". Santa Motuca, CA: RAND. Bureau of Economic Analysis, 
Department of Commerce "Implicit Price Deflators for Gross Domestic Product" (1995) 
Economic Indicators . Washington D.C.: Government Printing Office. March. 2. 
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GDP 

Amount 

Year 

Item 

Amount 

Defl. 

1987$ 

1967 

first spray apparatus” 

30,000 

.303 

99,010 

1970 

plasma spray system 

30,000 

.352 

85,227 

1982 

vacuum plasma system 

70,000 

.838 

83,532 

1984 

laser velocimeter 

150,000 

.910 

164,835 

1986 

manipulator 

20,000 

.969 

20,640 

1987 

vacuum pump 

12,000 

1 

12,000 

1987 

spray booth 

12,000 

1 

12.000 


Total equipment costs 



$477,244 


The total cost for Sandia National Laboratories to prtxluce thermal spray knowledge is then 
the sum of $2,929,261 and $477,244 or $3,406,505. 

Cost of the transfer 

The cost of the transfer includes the amount of government and private-sector 
investment allocated to the transfer. For this transfer, the government investment was the 
Department of Energy technology transfer grant to Fisher-Barton, Inc. for $57,000 in 1988- 
1989. The private-sector investment was included in the cost-benefit ratio by estimating the 
benefits to Fisher-Barton net of these costs’". The grant was converted to constant 1987 
dollars, yielding $53,672 for the total cost of the transfer. The first approach, including the 
cost of producing knowledge and the cost of the transfer, measures total costs at $3,460,178. 
The second approach, including only the cost of the transfer, measures total costs at $53,672. 

Benefits 

Benefits are measured using actual or estimated sales, actual or estimated cost 
savings, and govemmmit multipliers of regional impact. For this technology transfer the 
benefits include: TST’s net profits, regional economic impact, and successive business users’ 
cost savings. This technology transfer occurred relatively recently. As a result, for this 
transfer, future rather than historical benefits are used. Benefits are projected for the period 
in which the competitive advantage TST’s customers gain by using the technology will be 


” Records are unavailable to determine the cost of this apparatus, the second spray system 
was purchased in the 1970s. The cost of the second apparatus was arbitrarily assigned to the first 
spray system and adjusted to 1987 dollars. 

*’ This method of estimating costs and benefits was used to protect the confidentiality of 
Fisher-Barton financial figures. 
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sustained. Experts within each industry represented by TST’s customers estimated these 
benefit periods. The benefit time periods range from two to three years after 1994. 

The data, then, are necessarily estimates, obtained from relevant experts, rather than 
actual market-based figures*'. The company experts were asked to estimate profits or cost 
savings as though they were received in 1994. Thus aU benefit estimates are point estimates 
in present value (1994 dollars). These estimates are summed, converted to constant 1987 
dollars using the GDP deflator series, and used to calculate the cost-benefit ratios. 

TST Net Profits 

When a technology transferred to a number of comp ' in a variety of industries is 

studied, the individual companies’ confidentiality can be ma led through aggregation of 

their financial data. Since this technology was transferred to one company, TST’s profits 
would not remain confidential. To prevent full disclosure, however, TST’s financial data is 
reported first as a five year aggregate of the investment made to transfer the technology 
("pull costs"). From 1989 to 1994, TST invested $1,600,000 in salaries and equipment to 
acquire and implement the technical knowledge. Second, the profits are estimated by 
assuming that TST will recover at least five times this investment over the life of TST’s use 
of the technology”. This return is taken in 1994, yielding total profits to TST of 
$ 8 , 000 , 000 . 

Regional Economic Impact 

Regional economic benefits of a new company include increased employment of local 
residents and increases in spending associated with their employment. As discussed in 
Chapter 2, the Regional Input-Output Modeling System (RIMS fi) of the U.S. Department of 
Commerce’s Bureau of Economic Analysis are used in this report to estimate regional 
economic impact. Since the Department of Commerce has not developed a standard industrial 
classification (SIC) system code for the thermal spray industry and thermal spray does not fit 
easUy into any existing category, an average of the output multipliers for manufacturing 


*' Estimates can be useful to establish a baseline of expected benefits for future research and 
to provide information to management regarding the efficiency of the transfer. 

” This assumption corresponds to a capitalization rate of 20%. A 20% capitalization rate is 
conservative by most business valuation standards and corresponds to the rate mentioned in the 
Internal Revenue Service Revenue Ruling 68-609 (relevant to the valuation of closely-held 
businesses). Pratt, S. (1989) Valuing a Business: The Analysis and Airnraisal of Closely Held 
Companies . Homewood, IL: Irwin. 
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industries (ranging from 1.6 to 2.78) within the state of Wisconsin (2.0) was calculated*^. 
Based on TST’s 1994 sales of $1,0(X),0(X), the regional economic impact is $2,000,CXK>**. 
Capitalizing this amount at 20% yields a total regional economic impact of $10,000,000. 

Succe.s.<!ive Business Users’ Benefits 

Successive business users are the customers of the business(es) with the transferred 
technology and, in turn, their customers. The economic benefits received by successive 
business users accrue as increased net profits or cost savings. Four customers of TST were 
willing to participate in this study. An employee within each of these four companies who 
would be the most knowledgeable concerning the economic benefits realized by his/her 
company was identified, contacted, and asked to participate by TST. These employees were 
assured that they and their companies would remain anonymous. Phone interviews were then 
conducted by this smdy’s researchers to obtain the data on economic benefits. Among the 
four TST customers studied, two companies provided estimates of their own cost savings and 
two companies provided estimates of only their customers’ cost savings (to protect their own 
confidentiality). The cost of each company’s capital and information about anticipated 
increases in each company's costs were not requested or obtained. 

Com pa nyJ t. 

TST is producing ceramic coatings on integrated circuit brackets for Company HI, a 
domestic automobile manu^turer. These brackets are attached to the engine and 
transmission controls of one type of their 1994, 1995, and 1996 automobiles. Company #1 
had explored altemafive technologies, including insulator pads and alternative coatings. Using 
the best of the altemarive technologies. Company #1 experienced a 1 % failure rate when 
electric insulation was lost and the resulting electric short caused the controller to fail and the 
vehicle to stall. Since contracting with TST, the failure rate has been reduced to 0% , no field 
failures have occurred. 

The project engineer interviewed at Company #1 was asked how many automobiles 


” Regional Economic Analysis Division, Bureau of Economic Analysis, Department of 
Commerce. (1992) Regional Multirtliers: A User Handbook for the Regional Inout-Outnut 
Modeling System fRIMS IR . Washington DC; Government Printing Office. May 121. 

“ Although two of the four TST customer companies are located within the state of 
Wisconsin, their profits are included separately as benefits because the thermal spray technology 
is a structural change to the regional economy. 
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would benefit from the plasma sprayed brackets and what the cost savings would be for 
avoiding repairs on the prior 1% failed controllers. For each of the years 1994, 1995, 1996, 
the internal company projections indicate 500,000 automobiles will be affected. The 
incidence of failure would then be reduced for 15,000 vehicles (1% of 500,000 =5,000 for 
each of three years). Based on previous experience, not accounting data, the company would 
save $50 in repairs per failure, net of the cost of the ceramic coating, or $250,000 ($50 
times 5,000) in each of the three years 1994, 1995, 1996*^ for a total of $750,000. 

Company #2 

Company #2, a domestic high-performance bicycle manufacturer*, is purchasing 
ceramic coatings on their bicycle rims from TST. Company #2 anticipates that the ceramic 
coated rims will enhance their competitive position internationally and domestically and 
increase the braking ability of their bicycles. Mavic, a French competitor, has sold ceramic 
coated rims for two years. A domestic competitor is using a coating inferior in braking and 
wear resistance to plasma-sprayed ceramic. 

Company #2’s project engineer estimated that Company tt2 could save $80 per set of 
rims if they had their own rims sprayed by TST instead of purchasing Mavic rims to use on 
their own bicycles. This cost saving figure is based on engineering estimates, since 
production had not begun at the time of this interview. Based on Company #2’s projected 
sales of 30,000 bicycles per year for 1995 and 1996, Company #2 expects to save 
$2,400,000 per year ($80 times 30,000) in rim costs, using TST technology. The project 
engineer estimated that the expected market life of the ceramic-coated rims is two years at 
which time new bicycle technologies are expected. The total cost savings for Company #2 is 
then $4,8(X),0(X). 


Company #3 manufactures coater blades for paper mills. In the final stages of paper 
production, coater blades meter precise amounts of mineral coating onto paper to improve 


” This assumes that the inflation factor and discount rate cancel each other (the percent 
increase in the cost of repturs equals the company’s cost of capital). In the absence of any 
additional information and given the company’s history of repair cost increases, this assumption 
was deemed reasonable by the project engineer. 

* The retail price range of their racing, mountain, and road bicycles is $2,500-$4,000. 
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printability and 'gloss. Of the 350 paper mills in the United States, one third (*=117) use the 
type of coater blade produced by Company #3. Company #3 sells its blades to 35 % of the 
117 mills (<=41). It is the only domestic company selling ceramic-coated coater blades to the 
paper industry. These ceramic-coated coater blades advance the state of paper finishing and 
arc more durable than conventional uncoated blades. Since they last longer than traditional 
uncoated steel coater blades, they reduce paper mill downtime for coater blade changes. 

Competitor coater blade suppliers are expected to provide ceramic-coated coater 
blades by 1996, as the coating pioneered by TST is adopted within the industry. However, 
TST’s continual improvement of the technique may increase the expected life of the coater 
blades from five to twenty times. If this occurs, Company #3’s paper mill customers may 
continue to realize cost savings beyond 1996 and Company #3 may gamer a greater market 
share. 

Based on experience and knowledge of paper mill customers. Company #3’s national 
sales manager estimated the average net cost savings per mill due to reduced replacement 
time is $20,000 per year per mill. If estimates of the marketing of competitor ceramic-coated 
coater blades by 1996 ate correct, the total cost savings realized by paper mill customers 
would be $820,000 ($20,000 times 41) each for 1994 and 1995, totalling $1,640,000 in 
customers’ cost savings. 

Company <>4 

Company #4 is a domestic manufocturer of food processing pumps. Company #4 
switched from a previous vendor to purchase from TST in 1992 because TST’s coating 
process was superior. TST sprays cermet (carbide with metal binders) and ceramic coatings 
on Company #4’s pump components to increase their dutabilit)-. 

Company #4’s buyer/analyst estimated that the TST-coated products reduce the failure 
rate by five to ten percent, or 1(K) fewer failures in the food processing industry per year. 
The analyst estimated that the average length of downtime and associated cost was 1.5 days 
per failure at an industry cost of $2,(XX3 per day. The total cost savings for food processing 
companies would then be $300, (KW per year ($2,000/day times 1.5 days times 100 failures). 
These savings are expected to be sustained for the years 1994, 1995, and 1996 at which time 
TST’s technological lead will be lost to other competitors or alternative technologies. The 
total customers’ cost savings would then be $9(X),(XX). 
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The sum of these economic benefits is; 


TST net profits 

8,000,000 

Regional impact 

10,000,000 

Company #1 

750,000 

Company #2 

4,800,000 

Company #3 (customers) 

1,640,000 

Company #4 (customers) 

900.000 

Total Benefits ($1994) 

$26,090,000 

Total Benefits ($1987) 

$20,689,929 


Crediting SNL with responsibility for 100% of the benefits, the cost-benefit ratio for this 
technology transfer using both the cost of producing knowledge and the cost of the transfer 

is; Total Costs = $ 3.460.178 = i 

Total Benefits $20,689,928 6 

The cost-benefit ratio for this technology transfer using only the cost of the transfer is: 

Total Costs = $ S3.672 = 1 

Total Benefits $20,689,928 390 

Since TST had a vital role in achieving successful commercialization once the technology 
was transferred from SNL, attributing SNL with 50% of the responsibility for the benefits is 
a reasonable allocation of credit. With SNL at 50%, the cost-benefit ratio for this technology 
transfer using both the cost of producing knowledge and the cost of the transfer is: 

Total Costs = $ 3.460.178 = i 

Total Benefits $10,344,964 3 

The cost-benefit ratio for this technology transfer using only the cost of the transfer is: 

Tota l Costs = $ 53.672 = _L 

Total Benefits $10,344,964 190 

The cost-benefit ratios crediting SNL with 50% arc cither 1:3 or 1:190 (rounded), 
depending on whether the Laboratories’ cost of producing knowledge is considered a part of 
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Figure 6: Plasma Spray Impact Profile 
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the costs of the technology transfer^. The argument supporting their exclusion is that the 
benefits derived by society from the defense uses for which the knowledge was originally 
procured have been (since 1967) and continue to be received. These costs and benefits from 
this technology received by other Laboratories’ projects or industry partnerships are not 
included because they are not a benefit of this technology transfer (although the Laboratories’ 
scientists, and therefore the defense programs, did expand their expertise through working on 
this transfer). As discussed in Chapter 2, these costs are then sunk costs that would have 
occurred whether or not the transfer occurred. As such, their inclusion biases the costs 
upward. Nonetheless, it is clear even when these costs are included, the economic outcome 
of the technology transfer is positive, even though the transfer was only to one small 
company within the industry. 

Summary 

Indicators in three categories contribute to a very positive impact profile for this 
technology transfer. Particularly in regard to economy and technology/information, the 
indicators show that the transfer fostered productive, sustainable growth. TST is currently 
engaged in many activities and projects to develop new products and processes. Due to 
confidentiality concerns, these were not reported here but should be reevaluated in four or 
five years to enable a more complete and accurate assessment of the impact of this transfer. 


A return of over $100 for each dollar of public R&D investment is not uncommon. For 
example, the calculated return on the pubUc sector investment in the breeding and varietal 
improvement of wheat has consistently been approximately $140. See Araji, A. (1989) "Return 
to PubUc Investment in Wheat Research in the Western United States" Canadian Journal of 
Agricultural Economics 37: 467-479. Social rates of return on investment in innovation have 
been estimated to range from 17% to 307%. See Mansfield, E. (1981) "How Economists See 
R&D" Harvard Business Review 98-106. 
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Chapter 4: Polyctystalline Diamond Compact Drill Bit Technology Transfer 
Overview of Drill Bit Technology and Industry 

The basic concept of drilling is the same today as it was in 7500 B.C. when, using 
points of sharp rock bound to slender jneces of wood or bamboo, the earliest known drilling 
activity occusred’*. Today, the shaip-edged tool (drill bit) is attached to sections of drill 
pipe. When rotated at the bottom of the hole, the drill bit either breaks or shears away rock 
and other geological formations. The drill bits ate rotated as one unit with the pipe (drag bit) 
or have attached moving parts (toller cone or tolling cutter bit)”. Innovation in drill bit 
technology takes the form of changes in drill bit design and composition materials. 

A typical polycrystalline diamond compact (PDC) drill bit drill bit is composed of an 
8V4" drill bit body to which approximately forty PDC cutters are attached. The PDC drill bit 
is produced in the following sequence. A layer of synthetic diamond powder (heated and 
pressurized graphite) and cobalt are placed in the bottom of a 'A* mold, tungsten carbide is 
added as a substrate, and the mold is pressurized at one million psi and heated to 
1500'C‘". The diamond crystals fuse together (forming polycrystalline diamond) and bond 
to the tungsten carbide forming a cutting disc (also called an insert, tip, or blank) measuring 
about 1/2” in diameter and 1/3’ thick. A tungsten carbide cylinder is angled on one end and 
the cutting disc is brazed to this slanted surface forming the PDC cutter (also called a stud or 
post) (Figure 7). The bit body is formed by machining and the cutters are then press-fitted 
into the bit body (Figure 8). 

The finished PDC drill bit is attached to a rotary drill pipe that revolves at between 
60 and 1000 rpm. This bit drills at approximately 30 feet per hour ('A foot per minute) or 
higher. PDC bits are regarded as a ’revolution’”' to the drilling industry b6cause of the 
significant reduction in drilling costs that is associated with this drilling rate. Since drilling 
crews and tigs ate usually hired at daily rates, the most significant determinant of drilling 
cost is time. If the drilling rate is only 2-3 feet per hour, a 15,000 foot well can take weeks 


” Brantley, 1. (1971) History of Oil Well Drilling . Houston, TX: Gulf Publishing Company. 

” The geology and lithology (science of the mineral constituents and stratigraphical 
arrangement of rocks) of the site where a well is to be dug determine the type of drill bit that 
will be most effective. 

This process is called sintering. It causes materials to fuse together by exposing them to 
extremely intense heat and pressure. It is not the same chemical reaction as melting. 

Muhleman, T. (1984) ’In drilling operations, new equipment, services reduce costs and 
improve efficiency," World Oil 198:5 April 57-61. 
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Figure 7: Front and Side Views of a Single PDC Cutter^® 



Figure 8; Examples of PDC Drill Bits 



to drill. The drilling rate of PDC bits is up to ten times higher than the rate of conventional 
bits, radically changing the speed with which a well can be drilled from weeks to days. Total 
time savings for PDC usage are often rqxirted at 50%. 


' ““ Source: Finger, J. and D. Glowka. (1989) ”PDC Bit Research At Sandia National 
Laboratories," June Sandia Report: SAND89-0079, UC-253. 
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Two key fratures of PDC bits enable their high degree of performance increase'^. 
First, PDC bits require less “weight on bit". Rotary speeds may accordingly be increased and 
rates of rock penetration are therefore faster. Second, PDC bits are more durable than 
conventional bits, reducing the number of times the bit must be replaced. Withdrawing a drill 
from a well (called a trip) is quite time consuming, rqnesenting a significant cost factor in a 
drilling project. PDC bits can shear through rock faster, are more durable, and reduce the 
number of trips, resulting in extraordinary time and cost savings. While PDC drill bits have 
been used in all formations, they “perform best in soft, firm, and medium-hard, nonabrasive 
formations that are not “gummy*. ..uniform sections of carbonates and evaporites that are not 
broken up with hard shale stringers, sandstone, siltstone, and shale...*'". 

The crude petroleum and natuial gas industry (SIC'" 1311) includes all industries 
contributing to the shipment of marketable oil and gas from the producing property"'^. 
Technologically, the oil and gas drilling industry remained fidrly stable from the 1820s to the 
early 1900s. Steady technological innovation occurred from Howard Hughes' patenting of the 
roller cone bit in 1910 to the late 1970s'”. The increase in oil prices by OPEC” and 
embargoes by individual oil-producing nations during the period from 1973-198S increased 
pressure for greater U.S. oil prtxluction'”. A cascade of technological advances occurred 


'” Allamon, 1. (1982) “Conoco saves days and dollars with a new bit,* World Oil 194:1 
January 165-167. Peterman, M. (1981) “New rock bit increases rate of penetration,* World Oil 
192:2 February 1 51-54. 

'" Bourgonyne Jr., A., K. Millheim, M. Chenevert, and F. Young. (1991) Applied Drilling 
Engineering . Richardson, TX: Society of Petroleum Engineers, p. 192. 

'" Standard Industrial Classification (SIC) 

“exploration..., drilling, completing and equipping wells, operating separators, emulsion 
breakers, desilting equipment, and mining and extraction of oil from oil shale and oil sands, and 
production of gas and hydrocarbon liquids through gasification, liquefaction, and pyrolysis of 
coal..." USDqtt. of Commett:e,.OfEce of Trade and Economic Analysis. (19941 U.S. Industrial 
Outlook 1994 . Washington DC: Government Printing Office. S/N (i03-(X39-OO635-O. 3-1. 

'” Anderson, R. (1984) Fundamental s of the Petroleum Industry . Norman, OK: University 
of Oklahoma Press. 

'“ Organization of the Petroleum Exporting Countries. Membership in 1973: Saudi Arabia, 
Iran, Iraq, Kuwait, United Arab Emirates, (jatar, Venezuela, Nigeria, Libya, Indonesia, Algeria, 
Gabon, Ecuador. 

'” Jones, P. (1988) Oil: A oracdcal guide to the economics of world rretroleum . Cambridge, 
Great Britain: Woodhead-Faulkner, Ltd. 
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during the 1980s"° and have continued to be refined in the 1990s. 

PDC blts'were a part of this cascade and represent one of the most significant 
advances in drill bit technology since World War n. While using natural diamonds on drill 
bits was not new, General Electric (GE) produced the first synthetic diamonds in 1955 and 
pioneered the use of synthetic diamonds on prototype drill bits in 1973"'. The synthetic 
diamonds are formed when gi:q)hite is subjected to high temperature and pressure. Synthetic 
diamonds are used on several types of drill bits (reamers, coring bits, sidetracking bits, etc.). 
This study is focused on their use on polycrystalline diamond compact (PDC) drill bits, an 
innovation in both design and composite materials. 

The PDC drill bit cutter was first tested in the laboratory and in the field (Michigan, 
Colorado, and Texas) in 1973“’. The PDC drill bit was used commercially for the first 
time in the North Sea in 1976. General Electric marketed the first PDC cutter under the 
trade name Strat^rax in 1977'". Initially, the dominant roller cone bit companies were 
apparently hostile to PDCs and perceived this innovation to be a direct competitive threat to 
their product lines''^. Anecdotal evidence suggests that, under pressure from drill bit 
manu&cturers and in view of the potential impact on its own investment in financing for 
drilling contractors, GE began to disband its PDC drill bit program. 

The intervention of SNL with research and supportive funding, sustained this research 
during this critical period in the technology's development. The principal challenge from 
1977-1980 was to find companies willing to manufacture drill bits with PDC cutters. As a 
consequence, small specialty bit companies and those making bits with natural diamonds 


' including the following: horizontal drilling within one formation, coil tubing, improvements 
in metallurgy, used in pipe and casing, drill bits, MWD (measurement while drilling) systems, 
bit hydraulics, mud diemistry improvements, down hole motors for directional drilling. The task 
of identifying the individual impact of each technological advance on the oil and gas drilling 
industry is complex because of this. 

'" Madigan, J. and R. Caldwell. (1981) 'Applications for Polycrystalline Diamond Compact 
Bits From Analysis of Carbide Insert and Steel Tooth Bit Performance," Journal of Petroleum 
Technology im-m9. 

Ibid. Madigan and Caldwell (1981). 

'Diamond composites used in new bits," (1977) Oil and Gas Journal 75:16 April 18 71- 
72., Slack, J. and J. 'Wood. (1981) "Stratapax bits prove economical in Austin Chalk," Oil and 
Gas Journal 79:34 August 24 16^165 -f. 

■*'* Feenstra, R. (1985) "Diamonds are becoming more important to drilling technology," Oil 
<k Gas Jourrud 83: December 30 131-136. 
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were the first manufacturers of PDC drill bits'”. 

From 1980 to 1982, PDC bit fiulure was unacceptably high for a host of technological 
reasons''^ and the economic viability of PDC bits was still in question. It still was not clear 
where— geologically— PDC bits could be fiuitfully used since the drilling industry tried out the 
new bits with considerable success in parts of Texas, Louisiana, and the North Sea'” and 
with rather stuiming technological fitilures in other neons'”. As one manufacturer advised 
at the time, *If you remember nothing else about what I have to say, Stratapax or 
polycrystalline product is very formation sensitive and it takes tender loving care"''’. Early 
commercial rqtorts from the field were mixed as PDC bits had an immediate cost impact in 
the southwest and central U.S. and the North Sea'” and yet, rates of penetration and time 
savings were often not good enough to compensate for the much higher cost of PDC bits 
relative to conventional steel roller cone bits. The cumulative result of these problems was 
quite threatening to the market success of the bits. Word of drilling problems spread rapidly 
through the industry and few drilling contractors were willing to try PDC bits. In a short 
period of time, the bit had earned a 'bad rq>utation*. 

However, this two year period saw rapid improvements in PDC bit design and 
operator know-how. Indeed, Conoco reported a doubling in bit life and rates of penetration 
from 1980 to 1981'*'. The 1980-1982 period seems to be a good benchmark for the 
emergence of PDC bits as a viable product with a real commercial market. By 1982, the 
demand for PDC bits reached 4,800 units for a net sales value of S72 million'**. About 
70% of the sales were to U.S. drillers, 13% to the North Sea, and the remainder dispersed 
worldwide. 


Personal interview, former GE official. 

*'* De Boisblanc, C. (1985) "Water mud gives advantages with PCD bits. " Oil & Gas Journal 
83: April 1 134-1-., Deiuiis, M., J. Kelety, and D. Clark. (1987) "Advances in PDC bits Part 
I," Oil & Gas Journal 85: September 14 52-1-., Dennis, M., J. Kelety, and D. Clark. (1987) 
"Advances in PDC bits Part n," Oil <t Gas Journal 85: September 14 62-64+. 

''* Ibid. Slack and Wood (1981). 

''* "Diamond shear bit panel," (1982) Oil & Gas Journal 80: September 27 17^178+. 
"Diamond shear bit panel," (1982) Oil <t Gas Journal 80: October 4 80-82. 

'*“ "Diamond shear bit panel," (1982) Oil & Gas Journal 80: October 4 80-82. , Ibid. Altamon 
(L982). 

'*' Ibid. AUamon (1982). 

'** "Diamond shear bit panel," (1982) Oil <4 Gas Journal 80: October 4 80-82. 


51 



365 


From 1982-1986, a substantial number of technological improvements were made to 
overcome performance problems of the first generation of PDC bits (Figure 9). During 

Figure 9: Improvements in PDC Bits 1982-1986'“ 



i\ ^ 

this period, the market for PDC bits settled down. First, roller bit manufacturers took up 
production of PDC bits in a major way. Second, demand increased steadUy once the 
technological flaws of the fint generation bits were corrected, know-how accrued, and bits 
were developed that could drill a wider variety of rock. 

When OPEC reduced prices in 1985, the domestic oil industry was undercut and 
began a steady decline in production'”. The decline in domestic production has caused 
industry restructuring. Traditionally, oil companies hired drilling contractors to drill wells 
and drilling contractors subcontracted out for the provision of the services and equipment 


'“ Source: Ibid Dennis, M., et al. (1987) "Advances in PDC bits Part II". 

'” OPEC’s continued influence along with: the influences of worldwide economic growth; 
international investment in production; oil and gas production and export from developing 
countries and republics of the former Soviet Union; and environmental regulations and concerns 
(Oil producers are not required to comply with as many environmental regulations to obtain 
foreign oil as they ate for domestic oil. As a result, oil from the North Sea, Southeast Asia, and 
South America has become increasingly available, further suppressing the production of domestic 
oil.) are expected to impact the markets for oil and gas through 1998. Domestic crude oil 
production is expected to continue to decline while consumption will increase, creating greater 
import dependency in the U.S.. Source: U.S. Dept, of Commerce, Office of Trade and 
Economic Analysis. (1994) U.S. Industrial Outlook 1994 . Washington D.C.: Government 
Printing Office. S/N 003-009-00635-0. 3:1-6. 
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needed to drill wells. To survive in the depressed domestic market, the U.S. industry is 
moving toward a total service company concept in which the oil companies will finance and 
hire a total package of drilling, services, tools, and materials'^. 

Accordingly, the number of PDC bit manufacturers has steadily declined. In the late 
1970s, there were about 15-18 small specialty producers'”. By the mid 1980s, production 
had shifted to a dozen major roller cone and specials bit manufacturers'”. Now, there are 
fewer than 10 key PDC bit suppliers due to ongoing mergers and acquisitions in the 
industry*”. The four primary PDC bit manufacturers (accounting for 90% of sales) are 
Hughes Christensen'”, Hycalog, Security DBS, and Smith International'”. 

Even with the decline in domestic production, PDCs remain an important 
technological advance. Today, as one industry official put it, "PDC bits are now widely 
accepted and used in die drilling industry. Their range of ^licability has expanded greaUy, 
and even though th^ are sdll used primarily in soft formations, these represent some of the 
most active drilling sites"'”. Experts believe that PDC bits are now used to drill one-third 
of all oil well footage*”, and sales of PDC bits by U.S. manufacturers are estimated at 


Restructuring is relevant because the buy outs and takeovers of the smaller tool (including 
PDC) companies by large service companies decrease competition and incentives for innovation. 
Roller cone bits have a higher profit margin than PDCs and they are less durable, requiring 
more bits per well. This provides a profit motive for the large service companies to emphasize 
roller cone over PDC bit use. The four large companies moving toward the total service 
company are: Smith International, Hughes Christianson, Reed Hycalog, and Security DBS. 
(Personal interview, former GE employee February 7, 1^5.) 

'” "Diamond shear bit panel," (1982) Oil & Gas Journal 80: October 4 80-82., Feenstia, R. 
(1985) "Diamonds are beraming more important to drilling technology, ’ Oil i Gas Journal 83: 
December 30 131-136. 

"Drill Bit Classifier," (1985) World Oil 199: September 45-58. 

'” For example, Diairumt Boart (from Belgium) bought out U.S.-based Stratabit, forming 
DBS. DBS was recently acquired by Security Dresser, forming Security DBS. 

'” Hughes Christensen is also the result of a chain of mergers and acquisitions: -Baker Tools 
bought Hughes Tools in the early 1980s, forming Baker Hughes, which acquired Eastman 
Christensen in the early 1990s, forming Hughes Christensen. 

Paine Weber Consulting. (1995) "Report to the Cameo Group". 

'” Interview with officials of the International Association of Drilling Contractors (1995). 

'” Interview, former GE engineer (1995). 
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$262 miUion in 1995‘”. 

Polyciystalline Diamond Compact Drill Bit Technology Transfer'*' 

In 1969 the Director of Exploratory Development in Nuclear Weapons at Sandia 
National Laboratories initiated a study of the eneigy industries within the Exploratory 
Development Department. The intent of the study was to identify the most important research 
and development needs within these industries, determine if Sandia National Laboratories had 
the expertise to provide useful assistance, and i^ly the available resources of Sandia 
National Laboratories to the tai^eted technologies. The Director was concerned about the 
security' of the oil supply to oil consuming countries for national defense reasons prior to the 
OPEC oil embargo. To accomplish this task, tqtpioximately nine Sandia managers and 
scientists began working part-time on this project. They met with representatives from oil, 
gas and geothermal companies and attended briefing sessions conducted by these companies. 
Three drilling technologies were targeted by this study: drill tools, mud circulating systems, 
and well logging tools. 

At the time, industry structure created economic disincentives that dampened 
technological progress in the oil drilling industry. The oil drilling industry consisted of three 
types of companies: production, drilling, and service. Production companies were very large 
and few in number; drilling companies small and very numerous; and service companies 
small, diverse, and numerous. 

Production companies paid $200,000 per day to drill a well (in 1970 dollars) whether 
the well was successful or not. The competition for drilling contracts with the oil producers 
was very fierce. The drilling and service companies that obtained contracts were not 
operating with a large enough profit margin to invest in research and development. For 
example, one company r^resentative told a Sandia manager, ‘Research, to my company, is 
a project that doesn’t have to show a profit for nine months****. The expertise, resources, 
and incentive to substantially advance drilling techruilogy did not exist within the industry 
structure at that time. 

Once SNL had targeted the technologies, SNL obtained the active participation of 


Paine Weber Consulting. (1995) "Rqwrt to the Cameo Group”. 

'** Information for this section was primarily drawn from focus group and personal interviews 
conducted in 1994 and 1995 with program managers at Sandia National Laboratories, 
universities, and companies in the various industries that were involved in this research. 

Personal interview, SNL manager (November 3, 1994). 
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industry by establishing Industry Advisory Committees. The members of these Committees 
were rqrresentadves of all industries (including producers, drilling, and service companies) 
willing to participate. The Committees reviewed the work conducted at SNL at first on a 
quarterly basis and later semi-annually. The interaction with industry created a network of 
contacts for information to flow freely between SNL and the oil drilling industry. 

The drill tool targeted for work was the polycrystalline diamond compact drill bit 
produced by General Electric (GE). Tlie PDC drill bit was selected because the high 
temperature environment in geothermal wells caused serious malfunction of drill bits with 
moving parts (ie., roller cone bits). Since the PDC bit had no moving parts, it tqtpeared to be 
a good candidate for drilling geothermal as well as oil wells. The Geothermal Division of the 
Dqtartment of Energy (DOE) had contracted with GE to study the feasibillQr of PDC drill 
bits for geothermal use. In 1977, the responsibility for drilling technology development 
undertaken by DOE was transferred to SNL with funding sustained by the Geothermal 
Division of DOE. 

At the time SNL became involved, GE had attempted to test PDC bits in the field. 

The PDC drill bits drilled two to three times faster than toller cone bits, the conventional 
technology at that time (1977), and came apart (20-30% failure rate) when they hit hard 
formations in the field tests. Since the PDC bit is a drag style bit and is in continuous contact 
with the rock, it generates high heat in operation. The combination of high heat and harsh 
environment created two problems: the bond between the tungsten carbide substrate and the 
post came ^art (catastrophic failure) and the cutter tiactured and chipped off (spalling). In 
addition, proper field operating conditions (drilling rotation speeds, weight on bit, cleaning 
fluids, etc.) were unknown. 

Multiple organizations contributed to solving these problems, especially the oil 
companies and bit manufacturers. Sandia played a critical role by conducting fundamental 
research on bit mechanics, hydraulics, and proper field operating conditions (including: rock- 
cutting mechanisms, cutter temperatures, wear mechanisms, bit hydraulics, stresses, and 
multiple cutter interaction) and disseminating the results of its research. SNL's contribution 
included identification of the following reasons for the PDC problems. First, the braze that 
GE was using to attach the cutter to the post was poorly manufactured. The quality control 
on the brazing process was inadequate, enabling cutters to be marketed that were not 
properly attached. SNL scientists and engineers informed GE of the problem and developed 
an alternative method, diffusion bonding, u> solve it. GE chose to correct the problem using 
an alternative brazing technique and increasing its quality control. 

The foacoiring of the cutter itself was caused by the wear rate. Three solutions were 
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developed by SNL to deal with this problem. First, SNL established what is now a standard 
design parameter of the bit (a 20’ back-rake angle). The second was to create a method to 
enable the optimal placement of the cutters on the bit to equalize the wear of the bit. The 
method was in the form of a computer program to enable bit manufactures to optimally place 
the desired number of cutters on the bit. The initial computer program (STRATAPAX- 
released in 1982) and final revision of the program (PDCWEAR-released in 1986) were 
widely dispersed and used within the industry. Smith International cites Sandia's computer 
code in its company trade brochures'’^. 

In addition, PDCWEAR was also instrumental in an important innovation in bit 
design. Building upon Sandia’s code, Amoco developed its own software package and 
introduced the "andwhirr bit to the markeqtlace in 1990. The andwhirl bit design reduces 
the amount of dynamic force produced during die drilling process, resulting in increased bit 
life and less ^gue in the drilling ^iparatus. Hie antiwhirl bit has been somewhat of a 
‘sensation’’ in the industry, and has generated a new round of PDC bit innovations. 

The third solution required clearer understanding of the wear rates of the PDC 
cutters. SNL research found that once a certain temperature was reached, there was 
catastrophic wear of the cutters. ’This information enabled the industry to know that this type 
of bit would not work for geothermal wells. It also directed the scientific inquiry to 
investigate the hydraulics within the well, to ensure that the optimal cooling of the bit was 
achieved. ’The design developed by SNL for nozzle layout on the bit to achieve optimal 
cooling was adopted and used by bit manu^turen*”. 

SNL is also credited with having ‘saved* the PDC bit by funding: 1) research at 
General Electric when pressure was being exerted to end GE’s program; 2) the manu&cture 
of PDC bits by small specialty companies; and 3) university research programs for laboratory 
and field tests of the bit. In an industry article summarizing bit advances and breakthroughs 
from 1981 to 1986, almost half of the citations are to Sandia’s work”*. In interviews, 
many officials openly credited Sandia for the progress in PDC bits, and pointed out that it 


'** Company product literature. Smith International. 

Finger, J. and D. Glowka (1989) ‘PDC Bit Research at Sandia National Laboratories" 
Sandia Report SAND89-0079. 

Dennis, M., 1. Kelety, and D. Clark. "Advances in PDC bits," (1987) Oil & Gas Journal 
85: September 14 62-64-I-. 
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was the pubiicness of this effort that made a difference'”. 

The editor of Drilling Engineering, the journal of the Society for Petroleum 
Engineers, picked an article by Sandia engineers as 'best of issue,' and praised it for its 
comprehensive, detailed explanations of PDC bit wear, load, and temperature'" As one 
industry expert put Very simply, "everyone used papers from the labs at Sandia"'“. 

Sandia's senior engineer on the PDC bit program was nominated by an industry official for 
his work on PDC bits; 'From my point of view as a drill bit manufacturer, I think the 

research which has presented at SPE meetings the last several years represents 

some of the most important sdentiiic work related to drilling technology. I would like to 
nominate him for the 1985 SPE Drilling Engineering Award"". 

In sum, SNL's R&D efforts from 1973-1986 contributed several important elements 
to the PDC bit’s success in the marks^lace. First, it is unlikely that the bit would have come 
to market when it did, or overcome industry resistance, in the absence of SNL involvement. 
The importance of this timing should not be underestimated. If this bit had been re- 
introduced even five years later, it would have undoubtedly met with market failure. Since 
PDC bits were re-introduced right as a drilling boom took off, the demand for bits 
compensated for their early negative reputation. If the market re-introduction of the bit had 
coincided with the subsequent drilling "bust," the inherent conservativism of the industry 
probably would have prevailed. 

Second, one of the most important benefits of SNL R&D was psychological. Sandia 
helped establish that the problems plaguing the bits could be designed out or alleviated with 
proper operating techniques. Past bit failures were no longer seen as reflecting intrinsic 
limitations of PDC materials or drilling mechanics. SNL established a scientific foundation 
for further research, providing both encouragement and direction to the oil drilling industry. 
The resulting reduction in industry resistance to the bit stimulated a fresh round of private 
R&D and market growth. 

Third, the knowledge and know-how created by SNL’s R&D was the grist for the 
commercial innovation mill during the early-to-mid 1980s. Again, the significance of this 
should not be underestimated. Since growth in market demand for the bit is clearly tied to 


'” Interviews with officials from Hughes Christensen and from Amoco Production Co. and 
experts at the University of Tulsa. 

Millheim, K. (1986) "Executive Summary," SPE Drilling Engineering June p.l70. 

'*' Interview with officials at GE Superabiasives. 

'" Letter from Reed Tool Company (currently Reed-Hycalog) to Sandia National Laboratories. 
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technological progress”’, the overall market success of PDC bits can be directly attributed 
to Sandia’s contributions during the 1980s. Rnally, SNL’s R&D pushed the innovation cycle 
of PDC bit technology with its PDCWEAR code. The modelling power of this code is 
substantial, and will likely continue to fuel the ongoing performance improvements and 
expanded t^licadons of this bit. 

Impact of Polyciystalline Diamond Drill Bit Technology Transfer 

Historical data from Sandia scientists and engineers, experts riom the oil drilling 
industry, drill bit industry, synthetic diamond industry, industry associations, university 
scientists, government experts, and published records were used to develop the impact profile 
for this technology transfer. Figure 12 (page 77) rqrresents the impact of the transfer of 
Sandia National Laboratories’ contribution to the successful commercialization of the 
polycrystalline diamond (PDC) drill bit in regard to health, environment, 
technology/information, and economy. 

Health 


Drilling oil wells has been and is a hazardous occupation. For example, the difference 
between the workmen's compensation risk ratings of the average clerical worker and the 
average oil drilling worker illustrate this (Table 4). 


Table 4: Comparison of workmen’s compensation ratings'" 



Assigned 

Risk 

Voluntary I 
Risk 

clerical (code 8810) 

S .64/$100 

$ .35/$10o| 

oil drilling (code 6235) 

$30.52/$100 

S16.13/S100 1 


As previously mentioned, tripping a well is costly because it is a time-consuming, tedious job 
that can take eight to sixteen hours. It is also dangerous, providing opportunity for accidents. 
With the advent of a new technology (the PDC bit) that reduces the times a potentially 


Interview with officials from Amoco Production Co. 

Source: National Council on Compensation Insurance (NCCI). (1994) Scones Ba.Mc Manual 
Classification. Boca Raton, FL: NCCI. (December 1). 
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hazardous operation (tripping a well) has to be performed, the impact on the accident and 
fetality rates should be observable. As shown in Figures 10 and 11, the lost time accidents 
and fatalities in the drilling industry have declined considerably. 

Figure 10: Frequency of Lost Time Accidents (1963-1994) 



I960 196J 1970 1975 1980 1985 1990 1995 

Year 

Seofce: totp-Mtiodtl AaMciMiQoofI>tiU^CoaB»cMn(lADC)AccidcatSttiatic»Progn>aiYcarEadRq)om. 



Oil well drilling technology had remained fairly stable from about the 1930s to the 
1970s. During the late 1970s many innovations were introduced that also a^ected the 
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drilling of wells such as; horizontal drilling, coil tubing, MW0 systems, and improvements 
in the metallurgy of drill pipes. Since the accident statistics do not identify causes, it is 
difficult to tqrportion the responsibility for the reduction in accidents. In addition, industry 
officials indicated that during the period when the U.S. oil drilling industry was booming 
(1979-19SS), 'the shortage of oil drilling workers was resolved by recruiting and placing 
workers on drilling rigs with little or no training. The accidents and deaths during this period 
could have resulted from both new and experienced drilling workers having to learn and 
adjust to new technologies. The gradually declining accident rate can then be a result of the 
combination of improved technologies and increased emphasis on training. 

The data to quantify the relationship between the decreasing frequency of lost time 
accidents (LTAs) and fatalities and the implementation of the PDC are not available 
(independent variables such as age of workers, number of trips, amount of worker training, 
worker experience, etc.). However, the decreasing trend is observable in averages before the 
oil boom, upon implementation during the boom, and after the boom'^^: 



Range 

Average LTA 
Frequency 

pre oil boom/preimplementadon 

1976-1978 

45.70 

oil boom/preimplementation 

1979-1981 

42.83 

oil boom/post implementation 

1982-1984 

27.77 

post cnl bwm/ post implementation 

1986-1988 

19.17 


PDC bits do contribute to this reduction by reducing the opportunities for accidents 
through reducing the number of trips and reduced well completion time. PDC bits are used 
to drill ^^roximately one third of the total feet drilled. The conservative allocation of credit 
of 17% of this reduction to PDC bits is based on the 2-3 fold increase in rate of penetration 
using PDC bits'^. This allocates one sixth of the reduction in LTA for the period from 
1982 to 1992 in the following manner*”: 


Since accident rates are variable, trends are usually calculated using averages; 

The formulae for this calculation are shown in Appendix A. 

A benefit period from 1982-1992 has been derived by studying the commercialization of 
the PDC drill bit and S0% credit is assumed based on discussions with industry experts and the 
perspective that the Laboratories and industry were equal partners in the development of PDC 
technology. 
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Actual 



Estiiiuted 


PDC 



Annual 

Actuil 

LTA 

Aosutl 

Estimated 

LTA 

SNL 

Ymt 

Manhours 

LTA 

Fiwj. 

Manhoun 

LTA 

Decrease 

Contrib. 

1982 

204,768,816 

5452 

26.63 

215,212,025 

5730 

278.05 

139.03 

1983 

180.411,050 

4660 

25.83 

198,812,977 

5135 

475.32 

237.66 

1984 

199,147,728 

6150 

30.88 

229,617,330 

7090 

940.95 

470.48 

1985 

182,828,421 

4750 

25.98 

220,125,418 

5719 

969.00 

484.50 

1986 

118,708,246 

2345 

19.75 

148,978,848 

2942 

597.98 

298.98 

1987 

101,819,986 

1989 

19.53 

127,784,082 

2496 

507.19 

253.59 

1988 

129,985,221 

2369 

18.22 

163,131,452 

2973 

604.09 

302.05 

1989 

141,039,952 

2517 

17.85 

177,005,139 

3158 

641.83 

320.92 

1990 

147,010,350 

2518 

17.13 

184,497,989 

3160 

642.09 

321.05 

1991 

145,533,016 

1813 

12.46 

182,643,935 

2275 

462.32 

231.16 

1992 

152,977,222 

1577 

10.31 

191,986,413 

1979 

402.14 

201.07 


Total SNL e<Mitributioa to aua^er of aectdents prevented 3260.48 

esrimafed manboun ~ {(actual manbounXl * % PZ>C eootiibutioo adjusted by arithmetic progression for 
implemeatarioo*^) + {(2.5} [(actual iDaiihours)(% PDC contribution adjusted by 
arithmetic prog re ssi on tmplemeataticm)]) 
estiniiled LTA - <«iriimtw1 imnhoimlfLTA freouenev) 

IM inaiibours 

estimated reduction due to PDC « (estimated LTA) • (actual LTA) 

SNL contribution to reduction » (estimated leductiM due to PDCX.50) 

The sum yields z total SNL contribution of approximately 3260 lost time accidents 
prevented. TTie allocation of one sixth of the reduction in fetalides for the period from 1982 
to 1992 is as follows: 


estimated manhours » {(actual manhoursKl * % PDC contribution adjusted by arithmetic progression for 
ifflplemeatation)} 4' {[2.5] ((actual maidioursK% PDC contribution adjusted by 
arirtimetic p rogre asi on for implementation)]} 
estimated fatalities t^mated_inanhQ»ifEVf>i«litv frequ«cvl 
IM msnbours 

estimated reduction due to PDC (estimated fttalities) • (actual fotalities) 

SNL contribution to reduction * (estimated reduction due to PDCX^^O) 


'** The implementation percentages for PDC contribution are as follows: 1982-0.034, 1983- 
0.068, 1984-0.102, 1985-0.136, 1986-1992-0.17. 
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Actual Estiisatcd PDC 



Anhittl 

Actual 

Fatality 

Anaual 

Estimated 

Fatality 

SNL 

Year 

Manhours 

Fatalities 

Freq. 

Manhours 

Fatalities 

Decrease 

Cootrib. 

1982 

204,768,816 

50 

.24 

215,212.025 

52 

2.6 

1.27 

1983 

180,411,050 

37 

.21 

198,812,977 

40 

3.8 

1.88 

1984 

199,147,728 

48 

.24 

229,617.330 

55 

7.3 

3.67 

1985 

182,828.421 

83 

.45 

220,125,418 

99 

16.9 

8.46 

1986 

118,708,246 

17 

.14 

148,978,848 

21 

4.3 

2.16 

1987 

101,819,986 

31 

.304 

127,784.082 

38 

7.9 

3.95 

1988 

129,985,221 

18 

.14 

163,131,452 

22 

4.6 

2.29 

1989 

141,039,952 

24 

.17 

177,005,139 

30 

6.1 

3.06 

1990 

147,010,350 

28 

.19 

184.497,989 

35 

7.1 

3.57 

1991 

145,533,016 

23 

.16 

182.643.935 

28 

5.9 

2.93 

1992 

152,977,222 

19 

.12 

191,986,413 

23 

4.8 

2.42 


T<Mal SNL contribudoa to number of fttalitics prevented 35.7 

The sum yields a total SNL contribution of ai^noximately 36 fotalities prevented. Thus, in 
this transfer, a reduction in drilling accidents and worker lives saved/lost are asserted to 
rqtresent a real decrease in accidents and worker lives saved/lost related to the replacement 
of an existing technology. 

The increase/deciease in longevity related to this technology transfer, although 
potentially existent, would be fairly small and highly speculative. The number of people at 
potential risk is the number of people directly working in oil and gas well drilling''*’ which 
was 36,000 for 1994 (^rproximately half or 18,000 for oil well drilling alone)”’. A 
reduction in risk has occurred for .013% of the population”'. Therefore, for this transfer 
of technology, the avoidance of risk associated with these technological improvements is not 
readily quantifiable because the extent of risk to the general population is very small. This 
indicator is intended, however, to c^ture reductions or increases in quantifiable, known risks 


'*’ Oil and gas drilling statistics are reported together because, geologically, oil and gas are 
often found together. 

This figure was provided by the International Association of Drilling Contractors. It is 
derived by multiplying the numba of wells known to be drilled in the year times the number 
of workers requi^ to drill a well. Figures reported to the Bureau of Cmsus are aggregated at 
a much higher level (2 digit SIQ and therefore include workers engaged in many other oil and 
gas industry activities other than drilling. 

,7’' Although the risk to the general population is quite small, the benefits to those affected are 
very large. In addition, the savings realized in insurance and liability decreases indirectly affect 
the general population through reducing the overall cost of oU and gas drilling. 
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to the general population rather than unknown or remote risks. Therefore this indicator is not 
applicable to this technology transfer. 

The quality of life indicator, however, is applicable to this technology transfer 
because of the effect in reducing costs in oil well drilling. Although OPEC pricing and other 
influences overshadowed the impact of this technology, by reducing the costs of production, 
the profitability of the oil industry is enhanced. Since the health and vitality of the oil 
industry is important to the national economy, 100% of the population is indirectly 
beneEtted. In addition, assuming the reduction in the cost of drilling is passed on in the price 
of gasoline (if even minutely), 99% of the population is benefitted by lower prices. 

SoYironmait 

The drilling of wells can require environmental remediation'”. It is, however, 
unrelated to the introduction of this technology and would be required if an alternative drill 
bit is used. The manu&cture of synthetic diamonds does not create any toxic water, air, or 
soil pollutants or waste products. The manufacnire of the PDC cutters uses cobalt in the 
tungsten carbide substrate. However, the majority of conventional roller cone bits are also 
manufactured with tungsten carbide, using ten times the cobalt for each roller cone bit as is 
used for the cutters for one PDC bit'”. Since PDC’s replace roller cones in about a 1:3 
ratio, a reduction in the amount of cobalt used has occurred. In either case, precautions are 
taken to minimize exposure of manu&cturing workers. 

In the early years, fluxes and industrial solvents were used to clean the components 
before brazing and cadmium was used to improve alloy flow in the brazing process (for both 
PDC and conventional bits) creating volatiles such as boric acid fumes that could create 
respiratory problems for workers and potential water pollutants'”. The airborne pollutants 
were captured in exhaust and air filtration systems and silica deposits and potential water 
pollutants were captured in wash tanks and disposed of according to EPA guidelines. In 
approximately 1990, cadmium was eliminated and aqueous detergents for degreasing replaced 


'” There are environmental regulations for the disposal or treatment of oil-based muds for 
drilling. Since these muds are used with both PDC and roller cone bits for formations that swell 
in contact with water-based muds (such as shale), the need for this remediation is not exclusively 
created by the use of PDC bits (as is also the case with restoring land sites). 

- 1 » Personal interview, PDC cutter manufacturer. 

EPA primary drinking water standards of O.OOSmg/l MCL (maximum contaminant level) 
for cadmium (effective date 30 luly 1992) and 0.2mg/l MCL for uichloroethane. 
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industrial solvents. 

The manufacture of roller bits and PDC drill bit bodies generate the same wastes. 
Given that PDC bits reduce the number of bits used by replacing roller cone bits in ratios 
from 1:3 to 1:7, fewer bits are manutictured and less waste is therefore produced. PDC bits 
are inherently more energy-efficient in drilling than are roller bits. Although PDC bits 
generally require approximately three times more drilling torque than roller bits for a given 
weight-on-bit, penetration rates with PDC bits are often 2-10 times higher than with roller 
bits. Consequently, the energy required to drill an interval with PDC bits may be as low as 
30% (3/10) of that required to drill the same interval with roller bits. This, in large part, is 
due to the fact that PDC bits generate much larger rock chips than do roller bits; therefore 
less energy is expended in crushing the rock into pieces that are smaller than necessary to 
flush them out of the borehole. Therefore, the environmental impact of PDC bits is a 
decrease in the volume of pollutants created'^’ and a decrease in energy usage by using the 
new technology in approximately one third of drilling footage. 

Technology/ Information 

Thirty-four published journal articles and 18 conference presentations made the SNL 
PDC research available to the public. Citation aiudysis yielded 68 citations of these articles. 
Although copyrights were not sought or issued for STRATAPAX or PDCWEAR, 
technology”* increased as these codes were made available to the public and any company 
had free access to their use. These codes enabled one incremental improvement of the PDC 
bit, the placement of the inserts or cutters on the bit body. SNL solved two problems: the 
spalling and failure of the bond between the inserts and the post and the catastrophic-wear 
problem. In addition, a consortium of PDC drill bit and synthetic diamond manufacturers, 
university researchers, and SNL scientists and engineers have recently (1994) entered a 


Since the number of PDC or roller bits manufactured and the number of pollutants and 
quantity of each type generated in manufacturing is not available, no quantification of this 
reduction is includ^. 

Technology here refers to new applicatitms or advances in ^plications of science. For 
example, the basic sciences of fluid mechanics, heat transfer, and mechanics of materials were 
applied in the computer codes SNL developed to solve the problems of placement of cutters and 
catastrophic- wear. 
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contract to fiirther advance PDC bit development'”. 

Economy 

Although the restnictuiing of the oil industry for worldwide economic reasons 
unrelated to the introduction of this technology overshadow the extent of economic impact 
that this technology had, the impact is real and will be quantified using the following 
estimates. GE and its patent lessees, De Beers and Sumitomo, were initially the only 
suppliers of PDC inserts/cutters“*. By 1984 two additional synthetic diamond 
manufacturers. Megadiamond and Valdiamant, were in business. GE’s patent expired in 
1991, fostering more business startups. In 1995, there are nine synthetic diamond suppliers; 
GE, De Beers, Sumitomo, M^adiamond, Dennis Tool, U.S. Synthetics Cotp., Ilgin, 

Phoenix Crystal, and Novatech, all manufacturers of PDC inserts/cutters. The PDC 
insert/cutter market has grown from sqrproximately $30M in 1984 to $4SM in 1994. Industry 
experts estimate'” that, in 1995, 250-500 workers are employed in the domestic 
manufocture of PDC inserts/cutters for PDC drill bits. Using an average of 375, a simple 
arithmetic progression was used (with 1976 as the base year of 0 workers) to derive 315 
workers in 1992. Crediting SNL for one half of those workers'”, 158 jobs resulted from 
this transfer. 

During the oU boom years, in addition to the existing large drill bit companies already 
producing roUer cone bits and PDC bits, approximately 16 PDC drill bit manufacturer 
business startups occurred, responding to the increased demand. At minimum, estimating 
four to five jobs per business'”, 64 to 80 jobs were created. However, due to changes in 
the oil industry, only about twelve drill bit manofocturers remain in business. Four of the 
twelve are the products of mergers and acquisitions among the original large drill bit 


'” Glowka, D. and D. Schafer. (1993) "Program Plan for the Development of Advanced 
Synthetic-Diamond Drill Bits for Hard-Rock Drilling,* Sandia National Laboratories September 
SAND93-1953 UC-253. 

'“ PDC manufocturers supply either the insert or the cutter according to the PDC drill bit 
manufacturer preference. Approximately 50% of PDC drill bit manufacturers prefer to assemble 
the cutter in-house, 50% purchase the preassembled cutters. 

Polycrystalline Diamond Producers Association and PDC industry experts. 

The allocation of 50% of the credit for benefits derived from the transfer acknowledges the 
partnership between the laboratories and industry that must be active for commercialization to 
succeed. 

Estimates by drill bit manufacturing industry officials. 
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companies and jhpy supply 90% of domestic PDC drill bits. 

The manufocture of PDC drill bits is more labor-intensive than conventional roller 
cone bits and involves greater technical training and skill. Today, based on industry experts 
estimates, 750 workers are estimated to be employed in the domestic manufacture of PDC 
drill bits in 1995. Using 750 workers, a simple arithmetic progiession was used (with 1976 
as the base year of 0 warkers) to derive 633 workers in 1992. Crediting SNL for one half of 
those workers, 317 jobs resulted from this transfer. Summing the jobs for the two industries, 
a total of 475 domestic jobs were created'®. 

Although a loss of sales of roller cone bits resulted in a loss of roller cone 
manufacturing jobs, as noted in the discussion in Chapter 2, it would misrepresent the true 
impact to reduce benefits by the effects of the r^lacement of the old technology. Thus, the 
reduction is not commonly included in assessments of the impact of new technology and will 
not be included here'®. 

By number of companies, ten drill bit manufacturers currently produce PDC drill bits, 
an 80% industry adoption rate. There are four successive business users of this technology: 

1. PDC drilling contractors, 

2. oil companies, 

3. mining companies'®, and 

4. environmental cleanup'". 

Finally, the following cost benefit analysis quantifies the economic impact in dollar values. 
All dollar values were rounded to two signiticant figures in the final cost-benefit ratios. 

Costs 

Two i^roaches to measuring costs were discussed in Chapter 2. Since the reason for 
producing the PDC knowledge was to transfer it to industry, a distinction is not made here 


'® This number is gross, not net, new jobs. 

'" Importantly, although some economic displacement occurred, the new jobs were created 
domestically and the PDC industry was retained. 

'® PDC bits are currently being used in mining in two applications: 1) to make 2-3" drill and 
blast holes for the placing of explosives and 2) to drill 1* roof bolt holes for use in attaching 
plates to the face of the mine to stabilize the mine roof. 

^lis pjyQ (Q ,^ 2 m out pipe that has been sealed by deposits. For example, 

they used to clean out pipes in chemical plants and water supply systems. Source: Personal 
interview, PDC cutter manufacturer. 
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between the costs to produce the knowledge and the costs to transfer the technology. The 
same funds were simultaneously used to develop the knowledge and transfer it to indusny 
through the contracts and open communication that were ongoing throughout the project. 
Therefore, all SNL costs related to this technology are referred to genetically as costs'". 
The costs include the cost of capital, equqtment, and labor. Sandia actively researched PDC 
bits from 1973-1986. The labor costs include the costs of SNL labor and the costs of 
contracts for research with industry and universities during that time period. The following 
allocations were made for four contracts for PDC drill bit research'”; 


Year 

Contractors 

Amount 

$1987 

1976-1977 

#1GE 

106,000 

195,933 

1977-1978 

WBYU'" 

15,000 

25,817 

1977-1978 

#3 DHL'" 

20,000 

34,423 

1977-1978 

#1 GE 

19,000 

32,702 

1978^1979 

n GE 

160,000 

254,169 

1979-1980 

«DRL 

20,000 

29,133 

1979-1981 

#1 GE 

28,000 

38,853 

1980-1981 

#3 DRL 

20,000 

26,560 

1982-1983 

#4TU'™ 

50,000 

58,480 

1983-1984 

#4TU 

50,000 

56,117 



Total 

752,189 


The total contract cost for PDC drill bit research in constant 1987 dollars is $752,189. 

For the SNL labor cost, the fully burdened historical annual cost of the average scientific 
technical person at the Laboratories was taken for the following time periods at the following 
full-time equivalents (FTE): 


'" The argument could be made that a portion of the costs should be allocated to national 
security and energy since these needs are met by ensuring an energy supply. However, this study 
purposefully takes a conservative sqtproach and intentionally avoids casting the national defense 
net too widely. 

'” GE had one contract for $312,000 allocated over a five year period. 

Brigham Young Univetsi^, contiact estimate by SNL managers. 

Drilling Research Laboratory, contract estimate by SNL managers. 

Tulsa University, estimate by former TU researcher. 
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Year-FTE 

Year-FTE 

Year-FTE 

Year-FTE 

Year-FTE 

1974-3.5 

1977-4 

1980-6 

1983-4 

1986-4 

1975-3.5 

1978^ 

1981-5 

1984-4 


1976-3.5 

1979-6 

1982-4 

1985-4 



using estimates made by Sandia officials. These annual labor costs were then converted to 
constant 1987 dollars for a total SNL labor cost of $5,795,233 (rounded). 

The following equipment over $10,000 was purchased: 


Year Item Amount GDP Defl. $1987 

1979 drill rig 75,000 .656 114,329 

1979 hydraulic test fedlity 50,000 .656 76,220 

1985 cutter fecility 12,000 .944 12.712 


Total Costs 203,261 

Each item was converted to constant 1987 dollars yielding a total of $203,261 (rounded). In 
addition, special mateiials over $10,000 weie purchased, including PDC cutters and PDC 
bits. The PDC cutters were purchased in 1978 for febricating bits at a cost of $75,000. For 
research and testing purposes, 20-30 PDC bits were estimated to have been purchased in 
1982 at an rqrproaimate cost of $20, (XX) each, for a total cost of $500,0(X) (25 dmes 20,0(X)). 
Adjusted to 1987 dollars, the total cost to SNL to produce polyciystalline diamond drill bit 
knowledge is: 

Cost Item Amount $1987 


(^tracts 
SNL Labor 
Equipment 
PDC Cutters 
PDC DriU Bits 


752,189 

5,795,233 

203,261 

124,378 

596.659 


Total Costs $7,471,720 


The sum of these labor, equipment, and materials costs is $7,471,720. 
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Benefits 

Benefits are measured using actual or estimated sales, actual or estimated cost 
savings, and government multipliers of regional impact. For this technology transfer the 
benefits include: PDC cutter sales, PDC drill bit sales, regional economic impact, and PDC 
drilling cost savings. A number of assumptions and estimations were made to calculate the 
benefits for fills transfer. Benefits are appropriately estimated only for the period in which 
the conversion from one technology to the other is taking place. Once a technology becomes 
'best practice,* the differential benefits assoc i ated with its use continue until it is replaced by 
another technological advance. However, since cost savings caimot be projected infinitely 
into the future, selection of a benefit time period seemed ^rppriate. The ten years from 
1982 to 1992 were selected as the benefit time period for two reasons. First. 1982 
represents file first year in which a 'real* PDC market can be defined (see discussion in 
overview of technology and industry section). Second, the diffusion of the bit seems to have 
taken place rather completely by 1992. 

PDC Cutter Sales 

PDC cutters are produced by the companies that manufacture synthetic diamond. PDC 
cutters comprise 2S% of the cost of PDC drill bits. Regrettably, there are no published data 
on PDC cutter sales and the markup for PDC drill bits is very proprietary. It is not possible, 
therefore, to obtain a reliable estimate from the information that is available (PDC drill bit 
sales). Therefore, although a known benefit, the benefits are understated by the amount of 
these sales. 

PDC Drill Bit Sales 

The total value of PDC drill bit sales for the 1982>92 period were obtained from three 
sources: for 1982 the sales were published"', for 1983-1987 the sales were imputed using 
arithmetic progression, and for 1988-1992 the sales data were obtained from Sandia National 
Laboratories and industry - xes. The sales data are shown in Table S.The sum of the total 
annual sales for PDC dril ; in constant 1987 dollars is then $873,131,687. 


'Diamond shear bit panel,* (1982) Oil and Gas Journal. 80: October 4 80-82. 
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Table 5; Estimate of PDC Drill Bit Sales 


Year 

U.S. Armual 
Sales PDC 
Drill Bits 

U.S. Annual 
Sales PDC 
DrUl 

Bits(1987$) 

1982 

50,400,000 

60,143,198 

1983 

56,033,333 

64,258,409 | 

1984 

62,793,333 

69,003,663 I 

1985 

69,553,333 

73,679,378 

1986 

76,313,333 

78,754,730 

1987 

83,073,333 

83,073,333 

1988 

84,200,000 

81,039,461 

1989 

87,500,000 

80,645,161 

1990 


84,554,281 

1991 

116,100,000 

98,724,489 

1 1992 

120,000,000 

99,255,583 


Regional Economic Impact 

Regional economic benefits are realized with increased employment of local residents 
and increases in spending associated with their employment. As discussed in Chapter 2, the 
Regional Iiqnit-Output Modeling System (RIMS n) of the U.S. Department of Commerce's 
Bureau of Economic Analysis are used in this leport to estimate regional economic 
impact''". In regard to correctly applying RIMS II multipliers in a retrospective study, the 
only multiplier requiring an adjustment for prices is the employment multiplier which is not 
used in this study, the output multiplier requires no adjustment'". 

The majority of PDC drill bits used in drilling in the United States are manufiunured 


Regional Economic Analysis Division, Bureau of Economic Analysis, Department of 
Commerce. (1992) Regional Multipliers: A User Handbook for the Regional Inout-Oumut 
Modeling System (RIMS m. 'Washington DC; Government Printing Office. May. 

'" Personal interview, economic analyst with Bureau of Economic Analysis. 
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in the United StatM. Approximately eighty percent of these bits are manufactured in the state 
of Texas in the greater Houston and Dallas areas'’*. Twenty percent of these bits are 
manufactured in locations that are geographically dispersed in other states, making the 
determination of how much of the sales to use with which multipliers for the extemal-to- 
Texas twenty percent, problematic. Taking a conservative ^roach, the regional economic 
impact will be assessed for only eighty percent of PDC sales (the total benefits will therefore 
be understated by the regional economic impact of the remaining twenty percent of PDC 
sales). 

Based on PDC drill bit sales of $873,131,687, eighty percent of $873,131,687 is 
$698,303,349, the adjusted PDC drill bit sales for the regional economic impact calculation. 
The output multiplier for the crude petroleum and natural gas industry within the state of 
Texas is 1.6 (rounded)'”. The total regional economic impact is $1,117,608,339 (1.6 times 
$698,505,349). 

PDC drilling cost saving s 

Obtaining accurate figures for drilling cost savings is problematic. The drilling 
industry uses a straightforward equation to calculate the cost of drilling a well. The 
commonly known and used formula for the total dollar cost per foot drilled'’* = 

Coit of driU bitfSl + nUt ton fS/hoart x Roaiine time ftoul hn.ll IRit coil If Hr) X trip lime (WttI hn.ll 
Total Fc»ott^ DriUed 

Bits are selected to generate the lowest cost per foot drilled, known as "minimum-cost 
drilling." An optimized bit selection/mix is therefore a critical element of drilling. The 
industry will adopt new bit technology based on the new bit's ability to reduce the cost per 
foot drilled'”. As a consequence, cost-savings pa foot would be the ideal way to estimate 


'’* Personal interviews with ofiidals from dominant drill bit manufacturing companies. 

'” Regional Economic Analysis Division, Bureau of Economic Analysis, Department of 
Commerce. Regional MultipUers: A User Handbook for the Reg ional Inout-Output Modeling 
System (RIMS ID . Washington D.C.: Government Printing Office. May 1992. p.l21. 

'’* Adams, N. (1985) "Three-step bit selection can trim drilling costs," Oil <£ Gas Journal 83: 
June 17 118-h. 

In spite of their superior technical performance, PDC bits are not always economical for 
drilling. They are subs^tially more expensive than roller cone bits, and their cost must be 
considered against both total drilling time and rig rates. PDC bits are consequently used 
primarily for deep wells of suitable lithology. 
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the commercial benefits of PDC bits to the drilling industry. 

The ideal approach cannot be implemented for three important reasons. First, it is not 
possible to know how many well feet are actually drilled with PDC bits since the morning 
reports prepared onsite by drilling contractors at each well that record the footage drilled by 
each of the several types of bits used within each well”' are very carefully guarded 
proprietary information. Second, the cost savings per foot are unique to each well: geologic 
formations and highly localized drill rig costs dictate that drilling costs are truly idiosyncratic 
to the well being drilled. Third, the only way a company can know the actual cost savings of 
their bit selection is to compare the cost of drilling a new well against the cost of drilling an 
"offset" well''”. The combined result of these constraints is that no nadonal data on total 
PDC footage drilled or average cost savings per foot are available. 

Some PDC usage patterns are known, however. One industry official explained that 
PDC bits are used in all "expensive" wells, e.g., offshore and deep onshore sites. If shallow 
wells Gess than 5,000 feet) are excluded, then more than half of all oil wells are drilled with 
a PDC bit in some fashion'". Another official estimated that accounting for all types and 
depths of wells in the territorial U.S., about 14% are drilled with PDCs'". Both of these 
estimates are actually highly consistent: offshore drilling represents a small proportion of 
total weUs drilled (just 2.5% in 1991), and the majority of wells drilled in the U.S. are less 
than 5,000 feet deep. The benefits estimated here are therefore based on the total cost 
savings per well drilled with PDC bits. Industry officials have been able to estimate the 
proportion of wells drilled with PDCs, and the industry has published data on the savings per 
well when PDCs are used. 

The following assumptions are used to estimate the number of wells drilled with PDC 
bits each year. In the 1990s, industry estimates indicate that 14% of all wells are drilled with 
PDC bits. In 1982, published data indicate that 3,360 PDC bits were sold in the territorial 
U.S.. Assuming that only one PDC bit was used per well, 3,360 wells were drilled with 


PDC bits will be used only for the rock strata to which they are best suited and most 
economical. Well logs are really the only way to identify the footage drilled by each type of bit 
and such logs are highly proprietary. 

'” Offset wells are those for which detailed drilling records are kept, -largely for 
benchmarking geologies, cost data, and equipment performance. 

Interview with officials from Amoco Production Co. 

Interview with drill bit manufacturer official. The estimate was obtained from data on the 
quantity of PDC drill bits sold (a figure that has not been publicly available since 1982), in- 
house knowledge about how often the bits are re-used, and the total number of wells drilled. 
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PDC bits, or roughly 6% of all wells drilled that year. Percentages for the intervening years 
were then extrapolated using simple arithmetic progression (Table 6). 

Table 6: Estimated Number of Oil Wells Drilled 
with PDC Bits'” 


1 Y«v 

TottlOfl 

WdlJ 

ftDriUed 
with PDC» 

Toul PDC 
Wells 

1 

57349 

5.859K 

3360 

1 

50.8S0 

6.749% 

3.432 

1 

59.434 

7.639% 

4340 

\ 1985 

49375 

8329% 

4311 

I 1986 

26,653 

9.419% 

2310 

1 1987 

24355 

10309% 

2331 

1 1988 

22,011 

11.199% 

2,465 

1 1989 

193^ 

12.089% 

2341 

1 1990 

22303 

12.979% 

2.882 

1 1991 

21.099 

13.869% 

2,926 

1 1992 

17,112 

14.000% 

2396 


A cost savings per well (associated with the total PDC welb drilled each year) was 
estimated using the following considerations. The published industry reports on onshore and 
offshore PDC cost savings are shown in Table 7. As shown in Table 7, wells drilled from 
1980-1983 show the same magnitude of benefits as those drilled from 1989-1994, there is no 
clear pattern of variation of benefits over time. From Table 7, in 1987 dollars, the average 
cost savings associated with PDC bits is $65,906 per well. The assumption is made here that 
wells with exceptional cost savings were chosen for publication. Therefore, to allow for wells 
that experienced less of a cost savings, the average armual benefit in 1987 dollars is assumed 
to be $20,(XI0 per well. 

This amount, $20,000, is an extremely conservative estimate. It is almost certain that 
it considerably understates the actual savings realized by at least 3'A times, according to the 


Source: Oil and Gas Journal Database 1994. ‘Total Oil Wells' is the total number of oil 
and gas wells drilled in the territorial U.S., excluding dry holes. Note that the figures include 
a small proportion of exploratory wells, for which PDC bits are not used. 
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Table 7: Ibiblished Cost Savings on PDC Bits Used in the Territorial U.S. and 

in the Gulf of Mexico'” 


RefStmcM 

Year 

Location 

Savinfs 
per well 

1. 'DkiBMd «hMr bit pMcl.* (19t2} OH * SO: October 4 t042. 

1910 

Tesa* 

$ .40.626 

1 

1980 

Texaa 

$ 71.130 

2. SUek, J. tad J. Wood. (19tl) *Stf»up«xbiu provooeocMOuetl to AtuOo 
Cbdk.* WmdGas Journal 79:34 Aofiut 24 144-634 . 

198041 

Texas 

$ 27.589 

2 

198041 

Texas 

S 132.580 

2 

198041 

Texas 

S 195419 

2 

198041 

Texas 

J 27J44 

2 

198041 

Texas 

$ 27.160 

2 

198041 

Texas 

8 75.483 

2 

198041 

Louisiana 

S 83.492 

2 

198041 

Louisiana 

% 24.753 

3. Aadrowt, T. (I9S3) *SbMr uadomoawr fiood with polyeiycuJliMdufDeod 
•tuda doublM poaoMtioo MO.' OU A Gas Jau/nattl:¥almuxy 14 114-115. 

198043 

WeA CoaA 

S 51.950 

3 

198043 

WsA CoaA 

$ 42.546 

4. Coult. A.. H. Kaowitoo, H. OoodoMa, A. BouiforDe. (19S6) *PDC 

AppUeotioos in the Gulf of Mwieo with Woter-Buc Drilliap Fluid** SocUty e/ 
PttroUum fiifbiocrr 15614 1-12. 

1986 

Gulf of 
Mexico 

$ 122.429 

5. Woodier, C. aad K. Mjrfai*. (1990) Tdotbodolofy for Mlortinp FDC bitt out* 
dfiilinf COM*.* OU A Gat Jaumat Ut Jaauuy 15 39-44. 

1989 

Teias 

$ 16.163 

5 

1989 

Texas 

S 17.312 

5 

1989 

Texas 

8 19.466 

5 

1989 

Texas 

8 18,797 

6. Boudrauu, R. and K. KUaaey. (199^ *Tbcbodfill* and iaaovaiiv* PDC biu 
aeoaoaiieally drilled batd fonaatioat.* QUA Gat Jaumat 92: March 2S 52-55. 

1992 

Louisiana 

8 24.731 

6 

1992 

Louisiana 

8 74.773 

6 

1992 

Louisiana 

8 230.935 

6 

1992 

Louisiana 

8 31.100 

bit aaloettea.*CW A Gar /eamal 91: May 1659^11. 

1994 

Rocky 

Mountains 

8 84.060 


Cost savings per well are adjusted to and shown in constant 1987 dollars. 
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non-random samite in the puhlUhed savings and accotding to the return on investment 
necessary for industry to produce and use PDC bits. The greatest cost savings have been 
realized in international offshore wells which are not included in this sample. In addition, 
there is no allowance in diis esdinatiDn for the use of a PDC bit in more than one well, 
which has and does occur. Since the data to verity gieater savings is not available in public 
documotts, the 520,000 figure is used for this estimation, knowing that the aauai average 
cost savings per well is very likdy to be notably gieater. 

This amount was derived by rounding off to one significant digit the lowest reported 
cost savings ($16,163). This flat rate of savings is assumed for each year since there is no 
pattern of increasing or decreasing benefits in the data. Twenty thousand rqiresents real (as 
opposed to nominal) annual savings. The cost savings of PDC drill bits is fiius estimated as 
follows: 




Annual 


PDC Savings 

Savings 

Year 

WeUs per well 

$1987 

1982 

3,360 $20,000 

$ 80,190,931 

1983 

3,432 $20,000 

$ 78,715,596 

1984 

4,540 $20,000 

$ 99,780,219 

1985 

4,211 $20,000 

$ ^,216,101 

1986 

2,510 $20,000 

$ 51,805,985 

1987 

2,531 $20,000 

$ 50,a0,000 

1988 

2,465 $20,000 

$ 47,449,470 

1989 

2,341 $20,000 

$43,152,073 

1990 

2,882 $20,000 

$ 50,873,786 

1991 

2,926 $20,000 

$ 49,761,904 

1992 

2,396 $20,000 


Total 

Annual Savings 

$ 681,202,133 


The total drilling cost savings benefit of PDC drill bits is $681,202,133. 
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The sum of all of these economic benefits is: 


PDC Drill Bit Sales 
Regional Economic Impact 
Drilling Cost Savings 


873,131,687 

1,117,608,559 

681.202.133 


Total Benefits ($1987)“' 


2,671,942,379 


It is clear that all costs were incuned to produce PDC knowledge and transfer the technology 
from SNL. However the allocation of benefits to SNL are not as straightforward. The 
arguments for two different allocations and the resulting cost benefit ratios are the following. 

1. Credit 100% of the benefits to SNL 


It is possible to fully credit ail of the benefits to Sandia for one very simple reason: 
SNL's R&D has functioned as a critical precondition for innovation and market 
success. Stated in another way, PDC bits could not have been improved or advanced 
in the absence of Sandia's efforts. SNL’s research findings and computer models on 
mechanics, hydraulics, thermal properties, force, and wear served as the foundation 
for commercial innovation and market acceptance throughout the PDC bit’s innovation 
cycle. If all benefits are fully credited to Sandia, the cost-benefit ratio is: 


Total Cp5B = S 7.471.720 = J_ 

Total Benefits $2,671,942,379 360 


Note that these estimates are understated for the following reasons: 1) they do not include 
cost-savings realized by oil companies for wells drilled outside of the territorial U.S.; 2) they 
do not incorporate the profits realized by bringing a well on stream earlier; 3) the cost savings 
pep well is based on averages that exclude offshore drilling, where savings are much higher than 
for onshore drilling; and 4) they do not include PDC cutter sales and the regional economic 
impact for twenty percent of PDC sales. 
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Figure 12: PDC Impact Profile 
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Cost= technology transfer costs 
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2. Credit 50% of the benefits to SNL 


Although SNL’s R&D was a critical precondition, industry still had to bring SNL’s 
knowledge and know-how to the market'^. In this respect, the Laboratories and 
industry were somewhat equal partners in the effort. This estimate allocates 50% of 
benefits to the Laboratories yielding: 


Total Costs = $ 7.471.720 = _L 

Total Benefits $ 1,335,971,190 180 


The assertion is made here that the more conservative allocation of 50% is the appropriate 
allocation since it more accurately represents the synergism necessary for commercialization 
to occur, noting that the benefits are understated by PDC cutter sales, regional impact of 
PDC cutter sales, and drilling cost savings from offshore drilling. 

Summary 


Indicators in four categories contribute to a very positive impact profile for this 
technology transfer. Particularly in regard to economy and technology/information, the 
indicators for the ten year period show that the transfer fostered productive, sustainable 
growth. SNL is currently engaged in research to advance the efficiency and effectiveness of 
PDC drill bits, further increasing the benefits that will be derived by society from this 
technology’**. 


"* The amount invested by the companies involved to commercialize the PDC drill bit and 
the return on that investment is not repotted here because it would require information that is 
protected (e.g. individual company’s profit structure). 

One recent example being the report from BP Exploration Co. (Columbia) Ltd. that in 
drilling in Columbia’s Cusiana field, one PDC bit saved $419,000. Rappold, K. (1995) "Industry 
pushes use of PDC bits to speed drilling, cut costs” Oil & Gas Journal. August 14. 12-15. 
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Chapter 5: Impact Profile Evaluation 

There are two key questions in this final chapter: what do the results of the plasma 
spray and drill bit cases imply with respect to the documentation of effects of particular 
technology transfers and what has been learned about impact evaluation that would be useful 
in extending the application of the methods employed here to different settings and 
circumstances? Even by a stringent standard, these two technology transfers have proved 
beneficial. But until a wider array of technology transfers is examined, these assessments 
remain isolated case studies, albeit particularly systematic ones. Thus, this section begins 
with a summary of the results of the two technology transfers studied and concludes with a 
discussion of the prospects and problems associated with extending the analytical approach 
developed in Phase 1 to other domains. 

Summary of Technology Transfer Impact Profiles 


Plasma Sorav 

The "numbers" in the plasma spray technology transfer are impressive. Depending on 
the way in which one chooses to calculate costs, the return on investment from the transfer is 
either enormous (190:1) or, at least, quite satisfactory (3:1). The impact indices do not, 
however, give direct insight into the factors contributing to the success of the transfer. 

One important factor facilitating the transfer was an expedited security clearance 
received by the Fisher-Barton, Inc. employee. This enabled the transfer to occur in a timely 
manner. The technical competence and work culture in both SNL and Fisher-Barton, Inc. 
were important facilitators. Finally, the availability of the small grant from DOE was 
essential and foundational to the transfer. It is often the case that the infusion of a small 
amount of cqrital at the right time can produce considerable results. 

The Fisher-Barton case is an excellent illustration of successful collaboration between 
a very large federal laboratory and a small company. Despite some inherent disadvantages, 
including limited capital and slack resources, small companies are, in some ways, ideal 
candidates for working with federal laboratories. The decentralization and flexibility of the 
small company often contribute, as here, to the success of collaborations. Often, a small 
company competes on the basis of iimovation and, thus, has a vital stake in the transfer as 
well as great commitment. Research has demonstrated that smaller firms are more likely to 
develop commercial products from their interactions with federal laboratories'*’. 


Ibid. Bozeman, B., et al. (1995). 
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Polvcrvstallinc. Diamond Drill Bit 

Allocating 50% of the benefits to SNL, the yield from the polycrystalline diamond 
drill bit technology transfer is on the order of $180 for every dollar invested. The 
contribution that Sandia National Laboratories made to the oil and gas drilling industries is 
considerable. In many respects the PDC bit case is an ideal example of the way public R&D 
“should" work. The government initially got involved in PDC bits because of market failures 
associated with geothermal drilling technology and national priorities for energy resources. 
SNL management considered in its planning, the “big picture", a systems viewpoint of 
energy availability from discovery through production and final use of energy supplies. This 
led SNL to emphasize areas where industry had identifiable technical problems to be solved. 
Both SNL and industry could effectively work on the same problem and satisfy two very 
different sets of needs, serving the public good and increasing the efficiency and profitability 
of industry. 

In collaboration with industry, the early review of the industry’s technological needs, 
the targeting of specific technologies, and the setting of specific R&D goals provided 
direction uniquely available through the combination of the Laboratories’ concentration and 
depth of scientific and engineering expertise in conjunction with the Laboratories’ perspective 
- external to industry. The capacity to provide funds to sustain industrial R&D was also a 
contributing factor to this transfer’s success. Technology was transferred into the public 
domain and widely used. Commercial benefits accrued precisely because knowledge was 
freely available. The collaborative spirit and free flow of knowledge are striking features of 
this transfer (occurring as they did in a very competitive industry). 

This case stands in marked contrast to the Fisher-Barton case, not so much in the 
quantity of benefits as in the distribution of benefits. In the drill bit case, the benefits were 
distributed quite brttadly and the flow of knowledge was less "hand-to-hand”. While the 
diffuseness of the benefits presents some problems for evaluators, it is an equally valid 
approach to technology transfer and one that is particularly likely to lead to impacts of great 
magnitude. 

Assessment of Impact Profile Evaluation Method: Documentation 

The impact profile method appears to have some utility in documenting the results of 
technology transfers. Standardizing the method presents a great challenge but seems possible. 
This section considers the questions surrounding the validity of the approach with respect to 
its application to a particular transfer. The ensuing sections consider the generalizability of 
the results. 
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Generally, 'the impact profile evaluation method is sound for assessing costs and 
benefits accruing from technology transfers, based as it is on standard assumptions of a well 
known and widely applied set of cost-benefit analysis principles. However, the following 
issues need further consideration; the validity of experts’ estimates, the sequence of profile 
preparation, the choice of indicators, the cost calculation, the boundaries of the transfer, and 
the economic contribution of knowledge. 

In many instances, the application of the method will require the use of experts 
esrimeues. The nature of retrospective analysis is such that either the type of financial and 
nonfinancial data needed was either not recorded in the first place, not published, or records 
are no longer available. If this type of assessmoit were to become more routine, records that 
would funlitate its execution might mote commonly be kept as well. 

For future impact profiles, the more efficient sequence of impact profile preparation 
is to first spend sufficient time up front to understand the technology and to obtain all 
information available from published sources. The next important step is to use this 
understanding and information to ensure that, if at all possible, the specific indicators for 
which data will be sought for the profile and appropriate scales of measurement are identified 
and compiled into standardized questionnaires specific to the sector (ie. a questionnaire for 
each type of industry involved, for SNL managers, for university scientists, etc.). If these 
two steps ate taken prior to interviews with experts, it will improve the efficiency of the 
interviews. 

Progress was made toward identifying what the parameters of an assessment {choice 
of indicators) of the impact of transferred technology might be. Yet, questions remain 
whether the four areas are comprehensive or narrow enough, whether the measures chosen 
within each area are appropriate and sufficient, and whether there can be any uniformity 
between the scales of the measures from one technology transfer to another. As was 
intended, the two transfers were different enough to pose singular issues in regard to the 
measurement of each indicator. This method can provide a point of departure for the R&D 
evaluation community to move toward identifying what the areas of greatest importance are, 
what should be measured, and what acceptable practice in measurement might be. 

While there can be no simple recipe for conducting impact studies because the 
technologies and industries differ greatly, impact profiles provide a framework to guide 
future studies. It is important, as far as possible, to provide common points of comparison 
and to encourage that current projects be archived in ways to facilitate future research on 
irtipacts. 

The grea: range in retum-on-investment indicators is chiefly owing to different 
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approaches to calculating costs. Clearly, there is no one-best-way. It is vital, however, that 
one be aware of the great differences depending upon cost calculation. A primary concern, in 
the case of technology transfer impacts, is the extent to which one "charges" as a cost the 
amount spent on the direct mission objectives of the laboratories. In all likelihood, the most 
sensible approach is to develop some type of discounted overhead investment figure to use in 
the calculations. This will require further research and more information about laboratories' 
accounting and overhead. 

In a more direct, hand-to-hand transfer (e.g. Fisher-Barton, Inc.), the setting of 
boundaries is not troublesome. But in more diffuse transfers, the parsing out of credit 
remains a problem. It is difficult to know just where the benefit lines should be drawn. The 
best approach, perhaps, is Just to make sure one is clear in communicating assumptions. 

Each transfer examined here yielded not only tangible economic benefit but a stock of 
knowledge as reflected in the technology/information area. Arguably, that contribution is not 
fully captured by examining the economic use to which the information is put. The economic 
benefits are understated by the lack of quantification of the contribution of knowledge in 
dollar values. In the first plaice, the information may have inherent value beyond its 
economic use. Second, the economic appropriation of the information may occur at various 
points in time by various parties, including, perhaps, some in the intermediate-range and 
distant future. There is likely to always be an undercounting of the benefits of any scientific 
and technical knowledge not subject to immediate and direct appropriation. 

Assessment of Impact Profile Evaluation Method: Generalization 

Clearly there is little ability to generalize from two cases. What is required in order 
to generalize: how many cases, what type of approach, etc.? It is unlikely that sufficient 
resources will be available to perform a sufficient number of impact profile evaluations that 
each can be viewed as a single dau point in a large sample that is an unbiased estimator of 
the underlying distribution of technology transfers. But this is not to say that generalization is 
not possible. When the sample is not large enough or structured in a way to take advantage 
of the laws of probability, then a good second best is a theoretically-informed sample based 
on an explicit model. 

Thus, a first step to extending the method to a much larger domain may well be the 
development of a set of criteria, based on a model, for selecting transfers. For example, the 
model might include such fectors as the size of companies, the level of resources invested, 
the ^iness to market the focal technology, and so forth. In this way, the logic of a cross- 
sectional contingency design can be applied. Thts, in turn, permits generalization insofar as 
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the technology transfer caMS provide an adequate distribution of the sampling variables. 
Therefore, the question of “how many cases?” is tied directly to the mode! driving the 
analysis. A more sophisticated and detailed nstxlel will require more degrees of freedom and 
a larger number of cases. But, if specifications are met, the generaiiiabiiity of the evaluation 
cases will be greatly facilitated. 

Future Research 

CoUaborative research (consortia, partnerships, etc.) among government, university, 
and industry labotatories is a component of the R&D system that embodies the synergy of 
R&D in an institutional form. In both official and unofficial collaborative interactions, the 
goals and orientation unique to each sector can enhance the timeliness, creativity, and 
thoroughness of the research. In this study, a high di^ree of syneigism was t*served 
between the national laboratories, industry, and universities. The diversity represented by 
these elements is important to preserve and further encourage. As the national laboratories 
work increasingly with industry, questions of Mmess and equal access become more 
pressing. One way to assure fairness is to foster consortia”* that enable entire industries to 
benefit. In a sense the PDC drill bit transfer fits this model, although no formal consortia 
existed. In future studies it would be appropriate to include an early forma! consortium. 

Having completed Phase I, the ajqrlication of a method to quantitatively demonstrate 
the imjract of technology transferred from SNL to two technology transfers, the eritical 
review of R&D researchers and managers will be solicited in order to improve and refine the 
method. The adjusted method wil! then be applied more broadly to a greater number and 
variety of technology transfers. The ultimate goal is to clearly identify the impact of 
technology transfer from the national laboratories in a manner that can be useful in the 
resource allocation process. 


An alternative viewpoint of consortia held by some researchers is that it is a good theory 
toat only works well in rate tases for the following nasons. Positive aspeas of consortia 
include: a broader constituency enabling a broader base of support; more pnxluctive for 
precompetitive research; foster breakdiroogh research if participants are committed and agree 
on Ueensing: more stable over time; and it is less subject to criticism of unfairness or advantage 
to one firm. Negative aspects of consortia include: extremely time-consuming and difficult to 
form because of cost; resistance due to competitiveness pressures; unwillingness to assign top 
researchers to work on; unwilUngncss to work on cutting edge technoiogy due to competitiveness 
pressures; and unwiUingness to make time (long term) and effort commitments. In contrast 
individual companies in partnership agreements with the laboratories anticipate greater and more 
exclusive return and therefews commit resources more willingly and effectively. 
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Appendix A 

The 17% of credit to PDC bits for reduction of lost time iccidcnts *nd fsulilics was calculated as follows: 

d — total feet drilled per year 
t — total drilling nuuihours per year 
r — rate of drilling with conventional bits 

rate of drilling with PDC bitsfassuraing POC bits drill 2*3x as fast as conventional bits and taking an average of 2.5) 

2.5 

Given th^ one third of the total feet drilled is drilled with PDC bits and two thirds of the total feet drilled are drilled with 
conventional bits then the total manhours drilled per year are: 
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FUNDING DEPARTMENT OF ENERGY RESEARCH AND DEVELOPMENT 
IN A CONSTRAINED BUDGET ENVIRONMENT 

QUESTIONS & ANSWERS 


Hearing of the Subcommittee on Energy and Environment 
Committee on Science 
US House of Representatives 

August 19, 1996 

Ronald W. Cochran, Laboratory Executive Officer 
University of California 
Lawrence Livermore National Laboratory 


1. You describe your licensing agreement process. Have you conducted any 
professional economic analysis to see how your agreements compare with 
the private sector? 

Livermore's Industrial Partnering & Commercialization (IP AC) office has 
compared our licensing process with that used by industry, universities 
and other national and/or federal laboratories. In general, the Laboratory 
follows standard economic and financial licensing practices and uses the 
same techniques to license technologies. Like industry, Livermore bases its 
up-front licensing fees and royalty rates on estimates of many factors, 
including product development or commercialization time and cost, 
anticipated market impact, market risk, company size, exclusivity of 
license, etc. Although the specifics of each license or agreement are unique 
and individually negotiated, our licensing fees and royalty rates are, with a 
few exceptions for special cases, within the industry norms for R&D 
technologies. 

We have an obligation to maximize the return on our investment for the 
benefit of the Laboratory and ultimately the U.S. taxpayers. Unlike 
industry, however, it is sometimes appropriate for the Laboratory to take 
into account some non-economic considerations. Other factors weigh in, 
such as humanitarian payoffs (e.g., for some of our healthcare 
technologies), direct benefits of licensing to our own R&D activities, and 
our general responsibility to facilitate widespread transfer of technologies 
we develop to U.S. industry. 
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2. Under the agreements for micropower impulse radar and the high-speed 
cell sorter, would you say that reasonable success of the product will result 
in a repayment of the investments? 

For these two very special inventions, we are optimistic about receiving 
payments which will meet or exceed the investments for adapting and 
commercializing the technologies. However, the micropower impulse 
radar and the high-speed cell sorter were both designed and developed 
within specific programs to meet the R&D mission requirements of the 
Laboratory. R&D costs for these specific applications were paid for by the 
responsible LLNL program to obtain the results and products needed to 
meet approved program objectives. In both of the cases cited, the success 
achieved in this initial R&D phase also made apparent the technology’s 
potential commercial value. Enhancements or improvements to the 
product during the commercialization phase will provide benefits directly 
back to the Laboratory's programs, in addition to repaying investment 
costs. 

In the case of the micropower impulse radar, for example, discussions 
with various companies during the commercialization phase spawned 
new and different application areas for the radar technology. This in turn 
is leading to new designs and modifications, an expanded intellectual 
property base, follow-on licenses, additional royalty, etc. The resulting 
cycle will lead to increased royalty income for the micropower impulse 
radar. 

The Laboratory's principal responsibility continues to be performing R&D 
vital to national interests and providing long-term national benefits. 
However, we are very cost conscious and payback from near-term spin-off 
products where practical is one of our objectives. Two important factors in 
cost recovery are the size of the initial R&D investment and the market 
potential of the technology. Accordingly, even in "reasonably successful " 
cases, it is generally not clear whether commercialization ventures will 
result in repayment of all initial R&D costs. 

3. Are there barriers to putting the monies received from licensing 
agreements toward future cost-shared arrangements? 

We currently have the flexibility we need to use the monies received from 
licensing agreements in an appropriate matmer. The University of 
California's (UC) and Livermore's policies and procedures regarding 
appropriate expenditures of licensing and royalty income are clear. LLNL 
IP AC Policies and Procedures (Section V: Licensing and Royalty income 
Distribution, item D) states: 
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"Contract 48 in concert with UC policy permits residual royalty income 
to be used in scientific research and development to support 
technology transfer and industrial partnering activities at LLNL, 
including the investment in technology maturation projects that 
enhance U.S. competitiveness so long as it is consistent with the 
research and development mission objectives of the Laboratory and it 
is not used for any illegal augmentation of funds furnished by the U.S. 
Government." 

Our priorities for use of fee mOTue»4«e abnstdtcs! inXLNL IPAC Policies 
and Procedures (Section V: Licensing and Royalty income Distribution, 
item 5): 

"UC has granted authority to LLNL's Director to determine fee 
disposition of any royalty income remaining after distribution of 
aufeor/inventor shares (residual net licensing income). Under this 
authority LLNL's Director has determined feat royalty income 
remaining after the author's /inventor's share is to be distributed to the 
respective originating directorate of each license on an annual basis. 
First consideration for use of these funds is given to fund scientific 
research and development, education, and other activities that increase 
fee licensing potential for transfer of Laboratory technologies to 
industry. However, under no circumstances shall these royalties and 
income be used for illegal augmentation of funds furnished by the U.S. 
Government." 


4. How does Lawrence Livermore National Laboratory "market" its patents? 

The Lawrence Livermore National Laboratory "markets" its patents 
ferough Commerce Business Daily (CBD) announcements, news releases, 
magazine articles, and federally-supported technology transfer databases, 
such as those developed by the National Technology Transfer Center 
(NTTC) and the Mid-Atlantic Technology Applications Center (MTAC). In 
addition, Livermore provides information about available technologies 
on its World-Wide Web Home Page and IPAC prepares tmd widely 
distributes Opportunities for Partnership, a roughly 200-page publication 
which describes technology areas where we are actively seeking 
partnerships. Furthermore, LLNL licensing specialists preselect and 
contact companies who may be interested in the specific technology being 
marketed. Technologies are also marketed through the technical 
commimity by the principal investigators. 
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5. In his written testimony before the Subcommittee, Deputy Inspector 
General (IG) Friedman referenced a May 19, 1995, IG audit report that 
"disclosed that efforts to manage cooperative research and development 
agreements at Los Alamos, Oak Ridge and Lawrence National Laboratories 
did not fully achieve the Department's policy goals." What, if any, actions 
has Lawrence Livermore National Laboratory taken to address the finds of 
that IG report? 

The audit was based on survey work conducted between October 1993 and 
June 1994. At that time we were on a steep learning curve in dealing with 
CRADAs, and a lot has happened since then. Upon receipt of the IG audit 
report, we studied it and provided formal comments on it to DOE Oakland 
Operations Office. We noted that many of the improvements suggested 
within the report recommendations were already in progress aided by 
existing CRADA implementation guidance. These improvements and 
others we have made since have addressed the principal concerns raised. 

As I discussed in my written testimony, we have clearly defined 
procedures and responsibilities within our Laboratory for managing 
CRADA efforts from project selection through to the final reports and 
customer surveys. The management system is much improved compared 
to that which was in place at the time of the audit. We have a very strong 
focus on ensuring that Laboratory R&D programs derive tangible benefits 
from CRADAs. This means clearly defined goals, milestones, and 
schedules for both the Laboratory and our partners. In addition, we have 
program-review and reporting mechanisms in place to examine the 
technical aspects of projects and to compare planned and actual costing 
and performance to planned milestones for both parties. As I also noted in 
my written testimony, final reports are prepared jointly by the partnership 
team. Additionally, we conduct a customer survey to find out how well 
Livermore met our partner's expectations during the technical execution 
of the CRADA. 
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HEARING OF THE SUBCOMMITTEE ON ENERGY AND ENVIRONMENT 
COMMITTEE ON SCIENCE 
U.S. HOUSE OF REPRESENTATIVES 

on 

Funding Department of Energy Research and Development 
In a Constrained Budget Environment 


Responses to Follow-up Questions Submitted to 

Dr. Charles F. Gay 
Director 

National Renewable Energy Laboratory (NREL) 
August 19, 1996 


1. What types of licensing and patenting agreements Is NREL involved in, and 
what policies does the Lab have for such agreements? 

NREL utilizes a wide range of licensing agreements. Licenses can be exclusive or non- 
exclusive; the Lab generally favors non-exclusive licenses in order to maximize private 
sector access to NREL advances and to foster private sector competition. Licenses 
generally contain limitations on the field of use in order to better facilitate simultaneous 
applications of NREL technologies in divergent fields, thereby increasing private sector 
access to these technologies, and to provide multiple licensing revenue opportunities for 
the Lab. Licenses contain geographic limitations and/or time limitations where 
appropriate. Licenses generally are royalty bearing and may also require an up-front 
payment. 

NREL's existing license agreements are distributed roughly equally between exclusive 
and non-exclusive agreements; several of the exclusive licenses are with CRADA 
partners who participated in a substantive way in developing the technology licensed. A 
typical NREL technology license contains royalty payment requirements, generally 
based on the licensee's sales of products incorporating the licensed technology. About 
a third of the active license agreements included a modest up-front payment (e.g. 

$6,000 - 20,000), intended primarily to dissuade potential licensees that lack the 
resources and/or the commitment to commercialize the licensed technology. Based 
upon current assumptions, it is reasonable to conclude that royalty-bearing NREL 
licenses can generate upwards of $0.5 million per year over the next 5-10 years, which 
(consistent with applicable law and Midwest Research Institute's Prime Contract with 
the Department of Energy) could be another source of funds for advanced research 
projects not othenArise being supported by DOE. 
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NREL utilizes a variety of patenting agreements with its research partners. Cooperative 
Research and Development Agreements (CRADA's) typically reserve patent rights 
ownership to the inventing party or parties. It is not uncommon for inventorship to be 
shared by NREL personnel and CRADA partner personnel. In addition, the CRADA 
private sector partner generally is given first rights to license and commercialize 
intellectual property invented by NREL staff during the joint research of a CRADA. 

NREL policies regarding patents and patent licenses are largely defined by the Lab's 
Prime Contract with DOE and applicable laws on CRADAs and licenses. NREL's 
practices in applying these policies focus on four prime criteria: 

1 . Use licenses to accelerate the commercialization of renewable energy 
technologies so as to return value to the taxpayers through private sector 
commercialization and public sector royalty revenue. 

2. Comply with Fairness of Opportunity Requirements. 

3. Give preference to U.S. industry. 

4. Conduct technology transfer activities with the purpose of leveraging Federal 
research for U.S. industrial competitiveness. 

NREL has been successful in securing strong patent positions in key renewable energy 
technologies and in licensing these technologies to the private sector. The Lab is now 
moving to better solidify its intellectual property management in order to maximize the 
impact of NREL technology advances on the development of the U.S. renewable energy 
industry and to enhance the Lab's revenue earnings from its intellectual property. 


2. How does NREL "market" its patents? 

NREL is active in "marketing" its intellectual property through a variety of channels. The 
major efforts are in two areas: broad outreach and targeted offers. 

NREL's broad outreach efforts to market its intellectual property are aimed at 
communicating to a wide and diverse audience the availability of innovative intellectual 
property and the Lab's interest in licensing that property. Examples of such broad 
outreach efforts include: 

Trade journal articles and advertisements: We advertise in trade journals and 
aggressively pursue publication of our technology advances in both the scientific 
journal literature (e.g. Progress in Photovoltaics), the broad trade journal 
literature (e.g. Research Magazine) and the popular press (e.g. Popular 
Mechanics). 
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Conferences and Trade Shows: We hold “Industry Open House’ meetings 
where we showcase key NREL technologies to a select set of invited industry 
representatives. We participate in trade shows and conferences such as The GM 
Forum, Soltech, Utility PhotoVoltaics Group meetings, the upcoming Technology 
2006 technology trade show, etc. 

Commerce Business Daily (CBD): New technologies available for licensing are 
announced in the CBD. Also, when a request for an exclusive license is made 
we always advertise this fact in the CBD to fulfill “fairness of opportunity” 
requirements and to solicit potential additional interest. 

NREL Internet - Home Page: We maintain the list of the technologies available 
to potential licensees on the NREL internet-home page. We plan to upgrade our 
Internet accessibility by introducing an easy-to-use “addressable” table of 
contents to ease access to intellectual property and licensing opportunities and 
by adding links to venture firms and trade groups (e.g. Solar Energy Industries 
Association). 


NREL's "targeted offers" efforts to market its intellectual property are aimed at 
contacting specific interested parties that the Lab believes are likely to license specific 
technologies. Examples of such targeted offers include: 

Targeted Contacts: As NREL technologies become available for licensing, we 
frequently target a group of key players (e.g. private sector groups with related 
and/or complementary technology positions) and initiate discussions of their 
licensing NREL technologies. This approach has been very successful with 
advanced air foil technologies for high-performance wind turbines and with thin- 
film GIGS materials and device designs for low-cost photovoltaics. 

We plan to expand this targeted contacts effort by using business data bases 
(e.g. CORPTEC, TELTEC, etc.) and in-depth market research (e.g. KPMG) to 
identify industry contacts to be invited to the Lab to discuss licensing 
opportunities for specific NREL technologies. 

NREL Subcontractors and/or Allied Businesses: We frequently get requests 
about licensing specific technologies from our R&D partners (of which we 
currently have about 300), or their allied businesses working in related areas. 

Enterprise Growth Forums: NREL organizes Enterprise Growth Forums at 
which growth-stage renewable energy companies discuss their business plans 
and needs. The primary goal of the Forum is to build stronger working 
relationships between the renewable energy Industry and the Investment 
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community. A secondary goal of the Forum is to showcase technologies that 
NREL has originated and/or supported through its industry research partners. 
This exposure can result in enhanced licensing revenue flow to the Lab and/or 
follow-on technology licensing opportunities for the Lab. We have held five of 
these forums over the last year. 

Other Avenues to Market NREL Technologies: We respond promptly to 
unsolicited calls from investors and/or their representatives. 

This combination of broad outreach and targeted offers has proved effective at securing 
licensing agreements that move NREL technology into the private sector and return 
license revenue to the Lab. 
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